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Exhibit Space Available 


Hundreds of manufacturers have 
reserved Metal Show space, but there 
are good locations still available in 
the vast new exposition halls of the 
International Amphitheatre. If the 
metalproducing or metalworking in- 
dustries are your market, don’t miss 
this show — write for display infor- 
mation now. 
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In the whole, wide, wonderful world of metals, for one fast-moving, action-packed 
week, Chicago will be world headquarters for metal men. 

From wherever metals are made... from wherever metals are used... from all parts ot 
the United States and around the free world, the responsible men of metals will move into 
Chicago the week of November 4, 1957. 

Engineers and scientists ... executives and production experts ... the responsible men 
of metals “will be in Chicago to see the 39th National Metal Exposition — the best, the 
biggest, the most important Metal Show of them all. Hundreds of manufacturers will place 
their best products and operating processes and equipment on display in the vast Interna- 
tional Amphitheatre and New Exposition Halls. This great Exposition will make show his- 
tory... will make metals history. 

And this is only half the story. World authorities on metals... outstanding scientists 
from the United States... again, the responsible men of metals will be speakers at the 2nd 
World Metallurgical Congress and at the 39th National Metal Congress. Technical and 
practical sessions will begin on Saturday, November 2, and run continuously through Fri- 
day, November 8. Never before has such an array of metals engineering and scientific talent 
been assembled on so vast a scale... engineering developments of world-wide impact will 
be presented for all to hear and digest and discuss. 

You will want to attend this great event, this world metals week in Chicago. Your 
organization may well wish to send management, engineering and sales representatives. 
Make the first move now — write for hotel reservation forms. 


AMERICAN SOCIETY FOR METALS 


The Engineering Society for the Metal Industry 
7301 Euclid Avenue Cleveland 3, Ohio 


Cooperating Societies: Metals Division, American Institute of 
Mining, Metallurgical and Petroleum Engineers ... the Society 
for Non Destructive Testing ...the Industrial Heating Equip- 
ment Association. 








MELLON INSTITUTE 
Roberts Elected Hictal Powder President 








George A. Roberts (Right), Vice-President—Technology, Vanadium-Alloys 
Steel Co., and Past President A.S.M., Was Elected President and Board 
Chairman of the Metal Powder Association at the 13th Annual Meeting Held 
in Chicago. He is being congratulated by Kempton H. Roll, immediate 
past chairman of New York Chapter A.S.M., who has been appointed the 
first full-time ‘executive secretary and treasurer of the Association 





on subjects ranging from inhomo- 
geneity in austenite and its effect 
on hardenability, to the metallurgy of 
toolsteels and of pre-alloyed steel 
powders. He is co-author of the book 
“Tool Steels’, published by A.S.M. 
in 1946. He is credited with being 
in a large measure responsible for 
the development of the high-vanadi- 
um, high-carbon toolsteel, Super Hi 
Speed, at Vanadium. 


Long active as a member of the 
American Society for Metals, Dr. 
Roberts has served as chairman of 
the Pittsburgh Chapter, a member 
of the national Publications Com- 
mittee, a member of the Board of 
Trustees and the Society’s vice-presi- 
dent. 

He was born in Uniontown, Pa., 
spending most of his boyhood in Pt. 
Marion, Pa., where his father was 
a school superintendent and his moth- 
er an organ and piano instructor, 
the latter fact no doubt accounting 
for his ability to be at home at 
the keyboard. He and his wife, the 
former Betty Mathewson, have three 
children, two boys and a girl. Dr. 
Roberts shares their activities by 
helping them in their attic laboratory 
and in their scouting and Little 
League baseball activities. 

Dr. Roberts looks forward to this 
coming year as one of anticipated 
great gains in the metal powder in- 








GEORGE A. ROBERTS, already well 
known to the members of the Ameri- 
can Society for Metals, which he 
served as president in 1954-55, will 
further widen his familiarity with 
metals and the metals industry as a 
result of his appointment as president 
and board chairman of the Metal 
Powder Association. This appoint- 
ment, as well as that of Kempton H. 
Roll, past chairman of the New York 
Chapter A.S.M., was announced at 
the Association’s Annual Meeting 
held recently in Chicago. 

Vice-president—technology, Vanadi- 
um-Alloys Steel Co., Dr. Roberts’ 
enthusiasm for any task he under- 
takes is an established factor in his 
being chosen so frequently as the 
man to “do a job” which requires 
youth, honesty and courage, not to 
mention a well-rounded background 
in his profession. 

George received his B.S. degree in 
metallurgy from Carnegie Institute 
of Technology in 1939, and remained 
as a teaching assistant in physical 
metallurgy and ferrous metallography 
until he was granted his M.S. de- 
gree in 1941. He joined Vanadium- 
Alloys in 1940 as a research metal- 
lurgist, returning to Carnegie Tech 
as a Vanadium-Alloys graduate fel- 
low to earn his Ph.D. degree, granted 
in 1942. He had spent two years at 
the United States Naval Academy, 
leaving because his vision dropped 
below acceptable standards, prior to 
his first term at Carnegie. 

Dr. Roberts was promoted to chief 
metallurgist by Vanadium-Alloys and 
subsequently to vice-president—tech- 





dustry and has expressed his desire 
to help in furthering these gains as 


nology, his present position, in 1953. 
president of the Association. 


He is the author of numerous papers 





Awarded Prize for Photomicrograph 






The Highlight of the Students Night Meeting Held by the Philadelphia 
Chapter Recently Was the Presentation of Prizes to the Winners of the 
Photomicrograph Contest, Which Is Run Each Year for Students Only. 
Norman Brown, associate professor, metallurgical engineering, University 
of Pennsylvania, presented a talk on “Plastic Strength of Metals”. 
Shown is Steven Buzash (left) receiving first prize for his photomicro- 
graph from Conrad Knerr. Second prize went to E. D. Gregorewski, 
La Salle College; third prize was awarded to Eugene Deegan, Drexel Insti- 
tute. Mr. Buzash is a student at Temple University. (Reported by H. A. Foy) 
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Report From Southern Metals Conference 
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n at a Meeting Held During the Southern 
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Metals Conference Are a 


Group of Representatives From the Naval Air Station Overhaul and Repair 
Department, Pensacola, Fla., Discussing With National Officers Plans to 
Set Up an A.S.M. Chapter at Pensacola. Included are, standing, from left: 
National President Donald S. Clark; Secretary W. H. Eisenman; and Harry 
J. Huester, Jacksonville Chapter; and seated, from left: Fred J. Miklas, 
Eli F. Nicosia and John T. Manning, all from Pensacola Naval Air Station 


The Jacksonville Chapter was host 
to the sixth annual Southern Metals 
Conference held recently, which drew 
the best attendance in its history. 
Representatives and members from 
the ten participating chapters (Birm- 
ingham, Carolinas, Chattanooga, 
Georgia, New Orleans, Oak Ridge, 
Savannah River and Old South) and 
others from all over the country at- 
tended. The theme of the conference 
was “New Horizons”. 

The technical sessions were divided 
into four parts over the three-day 
period, and covered discussions on 
metals and methods used in super- 
sonic aircraft, nondestructive testing, 
physical testing, aluminum dip braz- 
ing, nitriding, welding, nuclear and 
other forms of metallurgy. Donald S. 
Clark, national president, the keynote 
banquet speaker, presented a talk 
entitled “New Horizons in Engineer- 
ing Education”, reported below. 

A highlight of the conference was 
a tour of the Naval Air Station Over- 
haul and Repair Department, Jack- 
sonville, the largest diversified metal- 
working facility in the South. The 
tour was preceded by a luncheon and 
an address by George Black, presi- 
dent, The George Black Co., on “New 
Horizons for Engineers”. 

Horace C. Knerr, president, Metlab 
Co., was host at the cocktail party 
prior to the banquet. Dr. Clark was 
introduced by W. H. Eisenman, na- 
tional secretary, and Mr. Eisenman 
spoke briefly on ‘New Horizons of 
the A.S.M.”, mentioning some of the 
plans for the A.S.M. of Tomorrow, 
concluding with a report of the na- 
tional activities of the Society. 

Harry J. Huester was conference 
chairman and Mrs. Huester was chair- 
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man of the ladies program, which in- 
cluded a yacht trip on the St. John’s 
River with luncheon aboard, a day at 
Ponte Vedra Beach, luncheons, coffee 
and a cocktail party.—Reported by 
Al Masterson for Jacksonville. 


Clark on Education 


Donald S. Clark, president A.S.M., 
who presented the keynote address at 
the Southern Metals Conference, said 
that inclusion of more science and 
mathematics in the educational pro- 
grams for American school children 
could provide the necessary back- 
ground and incentive for more young 
people to choose an engineering pro- 
fession. 

A recent survey has shown that 
approximately 200,000 18-year olds 
each year are qualified for college, 
but are not going. From 60,000 to 
100,000 of these youngsters are not 
going because of financial reasons. 
The other 100,000 are not going be- 
cause of their lack of interest or mo- 
tivation. 

Studies show that about 50,000 po- 
tential engineers and scientists are 
being lost each year because many 
of them are being discouraged against 
taking the prerequisite preparatory 
courses while in high school. 

One reason young people are not 
choosing technical careers is because 
there has been a change in the hero- 
worship pattern from figures like Edi- 
son, Steinmetz and Ford to movie 
stars, athletes and “Elvis Presleys”. 

An even more important factor, ac- 
cording to Dr. Clark, is that of fam- 
ily opinion, including views on ele- 
mentary education, opposition to 
homework and a general inclination 
to let life take its course. 


The United States should not be 
too much concerned because Russia is 
producing more engineers and scien- 
tists than we are just because Russia 
is doing something faster than we 
are. The United States should con- 
sider just what Russian motives are 
and make certain this nation is not 
making the fatal mistake of just 
copying them; we should look at our 
own problems and solve them. 

The demand and recognition for 
those who can do real thinking is in- 
creasing. In urging the liberalization 
of current school programs, Dr. Clark 
said such a move could stimulate the 
minds of young people to think of a 
career in some scientific field. 

What we must do, he said, is to 
have a nationwide awakening to the 
great need for thinking men, not only 
for the need of more engineers and 
scientists but the need for knowledge 
by everybody. 

Some people, and unfortunately too 
many, have the idea that mathematics 
and science are narrow, technical and 
vocational subjects. They have the 
idea that the humanities and social 
sciences are the only liberal and 
broadening subjects that should be 
taught. This is not true. All of these 
subjects form a proper part of a lib- 
eral education, but we must think in 
terms of all people having a broad 
training or liberal education, which 
includes math and science as well as 
the humanities and social studies. 

He pointed out that we should all 
make certain that our young people 
receive at least a liberal education; 
that is, basic courses in literature, 
history, government, mathematics and 
science. If we will only do this, we 
will be able to recognize much quick- 
er those who have capacities in the 
field of engineering and sciences and 
those who have greater capacities in 
the humanities or social sciences. We 
can then put them on the track in 
the fields in which they will probably 
have greatest interest and pleasure 
and in which they will do the best 
possible job. 


Panel Reports on Nuclear 


Power at Santa Clara Valley 


A panel discussion on “Nuclear 
Power—New Challenge for Metallur- 
gists” was presented by B. R. Elder, 
M. J. Sanderson and W. R. Smith, 
all members of the atomic power 
equipment department of the Gen- 
eral Electric Co., at a meeting held 
recently by the Santa Clara Valley 
Chapter. They discussed the tech- 
nical problems associated with the 
use of fission energy, the criteria for 
the selection of materials for a nu- 
clear power plant, and reviewed the 
fabrication and manufacturing prob- 
lems peculiar to the materials and 
equipment faced by the nuclear pow- 
er industry._-Reported by H. T. 
Sumsion for Santa Clara Valley. 














Describes Effect of Heat 
Treatment on Properties 
Of Metals at Penn State 


Speaker: R. A. Grange 
U. S. Steel Corp. 


At a recent meeting of the Penn 
State Chapter, R. A. Grange from the 
Edgar C. Bain Laboratory for Funda- 
mental Research, U.S. Steel Corp., 
spoke on “Heat Treatment, Its Ef- 
fect on Metals”. 

Mr. Grange divided heat-treatable 
metallic systems into five classes: 
pure metals; solid-solution alloys; 
precipitation-hardening alloys; pure 
metals which undergo _allotropic 
changes in the solid state; and al- 
loys which undergo allotropic 
changes in the solid state. 

He explained, briefly, the methods 
by which these systems are heat 
treated, and then went on to a more 
thorough discussion of the methods 
of heat treating steels. 

Steel is an example of an alloy 
which exhibits two phases in the 
solid state. The temperature at 
which the eutectoid transformation 
takes place can be controlled, and 
by varying the temperature of this 
transformation, the properties of 
steel are controlled. 

It is the high solubility of carbon 
in the face-centered structure of iron 
as compared to the low solubility in 
the body-centered structure which 
makes possible the wide and varied 
properties of steel. 

Mr. Grange outlined four types of 
heat treatments which are particu- 
larly suited to steel: 

1. Normalizing treatment, wherein 
the steel is heated into the austenitic 
field and air cooled to produce fer- 
rite, pearlite, and bainite. 

2. Conventional annealing, where- 
in the steel is furnace cooled from 
the austenitic region to produce fer- 
rite, pearlite and bainite. 

3. Isothermal annealing, wherein 
the steel is quenched to some tem- 
perature, and the transformation is 
allowed to take place at that tem- 
perature. 

4. Spheroidizing annealing, where- 
in the steel is held just below the A, 
temperature, or the temperature is 
varied from just above to just be- 
low the A, temperature. 

There are several methods by 
which a hardened structure may be 
obtained in steel. Briefly, they are 
(a) quenching to produce a mar- 
tensitic structure, then tempering to 
restore ductility and to gain tough- 
ness; (b) marquenching and temper- 
ing; and (c) austempering. 

Mr. Grange called attention to the 
dangers of stresses which may arise 
in steels as a result of rapid quench- 
ing. The exterior of a quenched piece 
of steel is in tension with the center 
in compression. This leads to dimen- 
sional instability which may cause the 
piece to crack. 


Fast Heating Discussed at Rockford 





Charles A. Turner, Jr., Selas Corp. of America, Spoke on the “Metallurgi- 
cal Aspects of Fast Heating” at a Meeting in Rockford. Shown are, from 
left: D. A. Campbell, chairman; Mr. Turner; and Q. Bowen, vice-chairman 


Speaker: C. A. Turner, Jr. 
Selas Corp. of America 


Charles A. Turner, Jr., Selas Corp. 
of America, presented a talk on 
“Metallurgical Aspects of Fast Heat- 
ing’ at a meeting in Rockford. 

The highly competitive nature of 
modern business and other economic 
pressures has forced management to 
place increasing emphasis on cost 
reduction as a major goal for a 
successful operation. This consid- 
eration has led to improvement and 
modernization of equipment and 
processing throughout the entire 
field of manufacturing operations. 

This trend in recent years has 
caught up with the heretofore neg- 
lected heating and heat treating de- 
partments, so that today faster heat 
processing involving principles of 
automation has provided important 
economic changes. 

Some of the characteristic ad- 
vantages of fast heating methods 
are reduced inventory with fewer 
parts in process and reduced re- 
jects by elimination of the human 
element from control and the tie-in 
with production line operations. 

Fast heating is the rapid heat 
transfer rate developed by the com- 
bustion of air and gas in special 
ceramic burners with temperatures 
to 3000° F. 

For localized heating and _ heat- 
ing of thin metals, the time inter- 
val is in seconds and for heating 
billets and bars, the time interval 
is in minutes. In all cases, the heat- 





Mr. Grange completed his talk by 
giving the reasons for heat treat- 
ments. The steelmaker treats the 
steel in various ways to gain a de- 
sirable combination of hardness, duc- 
tility, yield strength and toughness 
which are required in the steel for 
its particular application—Reported 
by Donald A. Toland for Penn State. 


ing time is substantially lower than 
that of conventional practice. 

By conventional heating methods 
the peak furnace temperature is 
limited by the required peak temper- 
ature of the charges. This neces- 
sarily restricts the heating rate (i.e., 
a 1-in. bar will reach a temperature 
of 1600° F. in 12 min. when placed 
in a 1600° F. furnace, in 80 sec. 
when subjected to a 2500° F. fur- 
nace heat, and in 45 sec. when sub- 
jected to a 3000° F. heat). 

Many commercial heating fur- 
naces are capable of developing a 
2500° EF. temperature head. How- 
ever, their design and positioning of 
the charge on the hot hearth leads 
to extreme temperature variations 
over the exposed surfaces which pre- 
vent attainment of a sound product. 
Hence, the usual practice is to place 
the charge on the hearth of a 
preheated furnace, at reduced temper- 
ature, and bring the furnace and 
charge slowly up to peak temperature. 
A long soaking period follows. aimed 
at a uniform heat throughout the 
charge. 

In fast heating the heat source 
is compacted and patterned so that 
the workpiece is completely sur- 
rounded by the _ high-temperature 
medium. In addition, the element 
of precise control is provided which 
results in a uniformity of heat effect 
on successive pieces handled singly 
or in a continuous production line.— 
Reported by Joseph F. Sisti for Rock- 
ford Chapter. 
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As an indication of the tre- 
mendous dissemination of en- 
gineering information, a com- 
pilation shows that in one year 
the A.S.M. collected, edited, 
published and distributed over 
one hundred million pages of 
metallurgical information. 
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Carolinas Holds Meeting for 





Students 
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At a Meeting of the Carolinas Chapter Held at North Carolina State Col- 
lege, Gerhard Derge, Jones & Laughlin Professor, Metallurgical Engineer- 
ing, Carnegie Institute of Technology, Spoke on the “Training of Metal- 
lurgists”. Shown are, from left: Dr. Derge: W. W. Austin, head, miner- 
als department, North Carolina State College and faculty sponsor of 
State’s Student Chapter; and A. R. Fairchild, past chairman of the Chapter 


Speaker: Gerhard Derge 
Carnegie Institute of Technology 

A recent meeting of the Carolinas 
Chapter, held in conjunction with the 
Engineers’ Fair at North Carolina 
State College, featured a talk on the 
“Training of Metallurgists” by Ger- 
hard Derge, Jones & Laughlin Pro- 
fessor, metallurgical engineering, 
Carnegie Institute of Technology. 

Dr. Derge traced the careers of ten 
anonymous former students, several 
of whom were so outstanding that 
most of the older members recog- 
nized them immediately. Dr. Derge 
then went on to describe the modern 
fields of metallurgy but made the 
point that, historically, men with 
metallurgical training were more in- 
clined to stay within their chosen 
fields than were other types of engi- 
neers. This was true even of men 
who had reached the top manage- 
ment levels. Dr. Derge stated that 
this trend goes back to the ancient 
blacksmiths who were men who 
spoke with authority in their com- 
munities as they were so scarce and 
yet so necessary to their society. 

Dr. Derge closed by compliment- 
ing the Carolinas Chapter for its ef- 
forts to further the needs of educa- 
tors to educate the metallurgists of 
the future. 

Attending this meeting were 14 
members of the North Carolina State 
College Student Chapter and 8 mem- 
bers of the Virginia Polytechnic In- 
stitute Student Chapter, as well as 
14 high-school boys who attended as 
personal guests of some of the mem- 
bers. 

J. H. Lampe, dean of engineering 
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at State, who gave the coffee talk, 
discussed the problem of staffing en- 
gineering schools in today’s competi- 
tive market for men of teaching cal- 
iber, emphasizing the problems of 
Land Grant Colleges as opposed to 
privately endowed schools. 

Past-chairman A. R. Fairchild pre- 
sented a scholarship certificate dur- 
ing the evening to Martin Luther 
Townsend, Jr., who holds an A.S.M. 
Scholarship at State. The Carolinas 
Chapter supports A.S.M. activity at 
State by turning over to W. W. 
Austin, head of the minerals depart- 
ment, half of all income received by 
the chapter from sustaining member- 
ships. In honor of their support to 
this program, V. Vierling, member- 
ship chairman, presented sustaining 
membership certificates to W. W. 
Austin, A. R. Fairchild, J. J. Hairs- 
ton and S. P. Schwoyer, who have 
changed their memberships from in- 
dividual to personal sustaining.—Re- 
ported by A. F. Engelberg for Caro- 
linas Chapter. 


Discuss Jet Engines and 
Metallurgical Control at 
Jacksonville Meeting 


Speakers: W. E. F. Zepke 
and J. M. Edge 
Walter E. F. Zepke, staff engineer 
on construction of test facilities, 
Pratt & Whitney Aircraft, told mem- 
bers of the Jacksonville Chapter that 
his company’s aircraft jet engines 
power a large percentage of all op- 





erational supersonic fighters in the 
country’s air arsenal, and they are 
the power plants for the nation’s 
strategic air weapon—the Boeing 
Bomber B52—as well as future com- 
mercial airlines such as the Boeing 
707 and the Douglas DC8. He men- 
tioned other vital materials, such as 
titanium, saying that nearly one-half 
of the company’s current compressor 
production now has disks made from 
titanium. Pratt & Whitney depends 
greatly on many of Jacksonville’s 
steel plants for fabricating the major 
parts of their test stands. 

Sharing the program was J. M. 
Edge, manager, department of metal- 
lurgy, inspection and research, TCI 
Division, U. S. Steel Corp. He stated 
that metallurgical control is not in- 
tended to describe the efforts of a 
specialized group to technicians, but 
rather a fund of knowledge that is 
generally shared by all who are 
charged with the responsibilities of 
producing a quality product at a 
reasonable cost in sufficient quantity 
and at the required time to meet 
the customer’s needs. 

After the technical session, Harry 
J. Huester, Naval Air Station, was 
presented a 25-year pin for his long 
and faithful service to the Society, 
and student awards were presented 
to Paul Halyard and Edward Mc- 
Kinley, mechanical engineering stu- 
dents and laboratory assistants in 
metallurgy at the University of Flor- 
ida, by Loel L. Judy. Chet Shira con- 
ducted the meeting which was held 
at the Parker & Mick Welding & 
Machine Works.—Reported by Harry 
J. Huester for Jacksonville. 


Describes Improvements 


In Tool and Die Steels: 


Speaker: S. G. Fletcher 
Latrobe Steel Co. 


Stewart G. Fletcher, director of 
metallurgy at Latrobe Steel Co., 
spoke in Albuquerque on ‘Modern 
Developments in Tool and Die Steels”. 

Dr. Fletcher cited three major 
areas of improvements made in tool 
and die steels in the last ten years. 
These areas included: 

1. Improvement in steel composi- 
tions resulting from increase in vana- 
dium content for improved wear re- 
sistance and increase in sulphur con- 
tent for machinability. 

2. Improvements in heat treatment 
resulting from better heat treat fur- 
naces, better pyrometry and predict- 
able control of grain size. 

3. Improvements in steel quality 
through tightened limits in chemical 
composition, use of ultrasonic inspec- 
tion and controlled segregation. 

Dr. Fletcher also briefly discussed 
the AISI code designations for steel 
compositions. 

Following the address, a motion 
picture entitled, “The Heart of the 
Matter’ was shown. The film depicted 
the various aspects of toolsteel man- 
ufacture including quality control. 








Cincinnati Host to 
Tri-Chapter Meeting 


The Cincinnati Chapter was host to 
the annual Tri-Chapter Meeting held 
by the Cincinnati, Columbus and Day- 
ton Chapters at General Electric’s 
Evendale plant in April. 

After the welcoming remarks by 
host chairman M. C. LaBau, and 
D. C. Berkey, assistant to the gen- 
eral manager of the Flight Propul- 
sion Laboratory, an interesting ros- 
ter of speakers was presented by 
program chairman A. E. Focke, past 
national president A.S.M. 

G. A. Moudry, technical director, 
Harvey Machine Co., spoke on “Ex- 
trusion of Metals”. He pointed out 
that the two most distinct advan- 
tages of extrusions are optimum 
configuration and superior mechani- 
cal properties. He discussed the con- 
ditions necessary to extrude alumi- 
num, titanium and steel as well as 
some of the new elevated tempera- 
ture stainless alloys. 

O. E. Cullen, chief metallurgist, 
Surface Combustion Corp., presented 
a talk on “Recent Developments in 
Atmosphere Control of Ferrous Metal 
Heat Treating’’. He covered the wide 
variety of atmospheres produced to- 
day for protection purposes as well 
as controllable chemical reactions. He 
displayed diagrams illustrating the 
production of both exothermic and 
endothermic gases and pointed out 
the necessity of controlling minor 
constituents where carbon control is 
desired. 

The two methods of controlling 
carbon in a controlled atmosphere 
furnace, the infrared method for 
measuring CO,, and the dew cell 
measurements of H,O vapor which 
is indirectly related to the CO, in the 
atmosphere, were also described by 
the spesker. 

Mr. Cullen referred briefly to the 
use of carbon restoration in gears, 
forgings, rolled threads and ball bear- 
ings. 

The “Electric Ingot Process” was 
discussed by R. K. Hopkins, manager, 
electric products department, M. W. 
Kellogg Co. The “Pluramelt” and 
“Electric Hot Top” processes and 
their development were described. He 
pointed out that the electric hot 
topping process eliminates ingot pipe. 
In the electric ingot process a strip 
is formed into tube, which becomes 


High Temperatures for Jet Engine 
Components’”’. 

Copper-base brazing alloys have a 
service temperature of about 900° F., 
but the Cr-Ni base alloys have serv- 
ice temperatures to 2000° F. He 
pointed out the uses and advantages 
of silicon-boron as well as the nickel- 
phosphorus brazing alloys. He fur- 
ther indicated the necessity for ex- 
tremely close tolerances and dew 
point control of the dry hydrogen at- 
mosphere used in brazing. He sum- 
marized by showing slides of indus- 
trial equipment used in brazing and 
the microstructures and _ physical 
properties that can be expected 
from proper brazing techniques. 

F. N. DaMara, in a talk on ‘‘Vac- 
uum Technology in Metallurgy”, de- 
scribed the equipment and techniques 
of vacuum induction. Melting under 
low pressures ullows another degree 
of thermodynamic freedom as well 
as types of reactions that are not 
ordinarily experienced in conventional 
atmosphere melting practices. The 
speaker emphasized the importance 
of the raw material and also the 
stirring action to provide deoxida- 
tion of the oxygen carried in by the 


metallic powders in the charge. With 
proper practice, extremely close melt- 
ing specifications can be met and 
with vacuum melting of high-tem- 
perature alloys, such as Waspalloy, 
stress rupture life at 32,500 psi. and 
1500° F. can be increased four to five 
times that of conventionally melted 
material. 

A social hour and dinner was held 
at the Hartwell Country Club at the 
close of the formal meeting. W. J. 
Klayer of Aluminum Industries intro- 
duced M. C. Leverett who commented 
on “Aircraft Nuclear Propulsion”. 
Ed Herschede, Jr., of the Cincinnati 
Genealogical Laboratory, presented 
an interesting discussion on “Gems 
and Their Evaluation”. 

There were 250 members of the 
three chapters in attendance,. with 
55 from Dayton, 30 from Columbus, 
and 165 from Cincinnati Chapter. 

Walter Koshuba, the general chair- 
man, and his staff from the Cincin- 
nati Chapter and the General Elec- 
tric Co., did an excellent job of ar- 
ranging the meetings as well as pro- 
viding five selected tours through 
the Evendale plant.— Reported by 
J. H. Timmers for Cincinnati. 








Stamp Commemorates the Steel Industry 





SOF Seay 








A Stamp Commemorating the Steel Industry in America Was Issued by the 
U.S. Post Office in May in Honor of the 100th Anniversary of the Kelly 
Patent, Entitled “Improvements in the Manufacturing of Iron”, Granted 
in 1857 to William Kelly of Kentucky. The Kelly process, once 
referred to as the pneumatic or air-boiling method, is now generally 
known as the Bessemer process after Henry Bessemer of England, 
who was first to reach the patent office. There are many in the U.S. and 
England who feel that Kelly’s work, begun in 1847, antedated Bessemer’s 
effort and that some credit should be given to Kelly. The photograph shows 
a Kelly converter used in 1861-62 at Cambria Iron Works, Johnstown, Pa. 
The stamp will be available for a few months at most post offices 
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a consumable electrode in turn carry- 
ing the metered alloying elements. 
The electrode and alloying elements 
are deposited in a water-cooled cop- 
per mold employing a dry flux. Since 
progressive solidification takes place, 
there is no shrinkage cavity or seg- 
regation and the damping effect of 
the flux eliminates spatter. An egg 
shell of slag forms on the mold wall, 
resulting in better surface due to 
fewer cold shuts. 

S. J. Whalen, president, Aerobraze 
Corp., spoke on some of the prob- 
lems of “Brazing Alloys With the 
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Worcester Presents Stamping Symposium MEN OF METAL 






PFT] Richard E. Corcoran has been ap- 
pointed product sales manager of 
wire and weld products for the parts 
division of Sylvania Electric Prod- 
ucts, Inc. He is to be responsible for 
sales of the products of the Warren, 
Pa., and Nelsonville, Ohio, plants, 
with headquarters in Warren. 


Ss 





James DeKoker, formerly asso- 
ciated with Bronson & Bratton, Chi- 
cago, has been appointed cutting tool 
sales representative for General 
: Electric Co.’s Metallurgical Products 
Participants in the Stamping Symposium Held by the Worcester Chapter — — Se 
Were, From Left: H. D. Berry, Thomas Smith Co.; Carter C. Higgins, 

Worcester Pressed Steel Co.; Lincoln G. Shaw, Pratt & Inman, Chairman: Westinghouse Electric Corp. an- 
Walter J. Nartowt, Greenman Steel T reating Co., Vice-Chairman; G. J. nounces the appointment of W. J. 
a Se a eee : é a Delaney, Jr., as head of a newly 
Shandrick, Lundquist Tool & Manufacturing Co.; and Roger C. Hager, created X-Ray and Industrial Elec- 


Carroll Pressed Metal Co. Titanium, Progressive Dies, Blanking and _ tronics Division, Baltimore. Mr. De- 
Flat Forming of Heavy Ferrous Metal 5 >me >rati laney was formerly manager of the 
g of y Ferrous Metal, and Supplementary Operations to welding department in Buffalo. 


Stamping were discussed. E. W. Talbot, Thomas Smith Co., moderated 





« James W. Dunham, vice-president, 
Turns Over M.I_T. Scholarship Check National Cylinder Gas Co., Chicago, 
f rere; has been elected president of Com- 
‘ i pressed Gas Association, Inc., in New 
York City. 


x? 
me 






Robert H. Eschbach has been ap- 
pointed midwestern sales representa- 
tive by Superior Tube Co. He will 
work with distributor representatives 
in 11 states, with headquarters in 
Chicago. 


Wellman Bronze and Aluminum 
Co. has announced the appointments 
of Paul W. Hook, formerly treasurer 
and assistant to the president, as ex- 
ecutive vice-president and treasurer, 
Glenn F. Ihrig, formerly general sales 
manager, to vice-president in charge 
of sales, Gene Faubel, formerly sales 
engineer, to assistant sales manager. 






James Martin, Watertown Arsenal, Is Shown Presenting the Boston Chap- 
ter Scholarship Fund Check to Morris Cohen, Massachusetts Institute of 


Technology, for the Metallurgy Student Scholarship Sponsored by Boston William Hagel, vice-president and 

e executive assistant, United Engineer- 

New Haven Elects New Officers ing and Foundry Co., has se ap- 

pointed vice-president in charge of 

operations, in which capacity he will 

be in charge of all manufacturing 

and production facilities. He will con- 

tinue to supervise the company’s es- 

timating and sales contract depart- 
ments. 


E. F. Helminiak has joined Electro 
Metallurgical Co., a division of Un- 
ion Carbide Corp., as sales engineer 
assigned to the Chicago district of- 
fice. 


Robert G. Hall has been appointed 
blast descaling representative for 
Pangborn Corp. He will work with 
the nation-wide district offices from 


‘ 
headquarters in Hagerstown, Md. 


Officers for the 1957-58 Season Recently Elected by New Haven Chap- 
ter Include, From Left: F. E. Storm, Chase Brass and Copper Co., Treas- Harold F. Hanssen was appointed 
urer; Kenneth L. Tingley, Scovill Manufacturing Co., Vice-Chairman; John plant manager of the Electric Alloy 
M. Quinn, Bristol Co., Secretary; H Cilne . ‘ Steel Division, Howard Foundry Co. 

Q ecretary; and Harold O. Seley, Remington Rand, ye has been with the company for 
Inc., Chairman. (Reported by James L. Baker for New Haven) 15 years. 
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MEN OF METAL 


Norbert C. Hodgson has_ been 
placed in charge of sales of Johnson 
corrugated cinder posts by Mack- 
intosh-Hemphill Division of E. W. 
Bliss Co. His office will be at the 
Garrison Works in Pittsburgh. 


Howard C. Holmes, an executive of 
Kaiser Aluminum & Chemical Sales, 
Inc., is on loan from his corporation 
as director of the Aluminum and 
Magnesium Division of the Business 
and Defense Services Administration, 
U. S. Department of Commerce. 


Edwin L. Horsley, a member of the 
divisional sales staff in New York, 
has been appointed district manager 
for the Rome Manufacturing Co., Di- 
vision of Revere Copper and Brass 
Inc., in the New York sales office. 


Troy B. Hunt, who has been in 
charge of designing the reduction 
plant of Olin Revere Metals Corp., 
Omal, Ohio, has been named plant 
manager of the new addition. 


Charles J. Strickler has been ap- 
pointed section head of organic chem- 
istry for Horizons Inc., research or- 
ganization in Cleveland, Ohio. 


E. W. Ruhe has been appointed 
Roll-Bond manager of the Western 
Brass Mills Division, Olin Mathieson 
Chemical Corp., East Alton, III. 


Spencer Turbine Co. has appointed 
Robert W. Richardson and Norman 
S. Barnes as assistant sales man- 
agers, David H. Hunt as assistant 
chief engineer, and Karl A. Hedling 
as chief draftsman. 


William C. Long will manage the 
new district sales office being opened 
by NRC Equipment Corp. in Detroit, 
to serve Michigan and the Fort 
Wayne and Toledo areas. 


The Gas Machinery Co. announces 
the appointment of James E. Hovis 
as manager of the Industrial Furnace 
Division to direct engineering, man- 
ufacturing and installation of all Gas- 
maco furnaces. 


Earl G.. Olsen, sales engineer and 
technical consultant, Lindberg Engi- 
neering Co., has been appointed man- 
ager of sales in Rochester, N. Y. 


Edward M. Grady has been ap- 
pointed assistant to the vice-presi- 
dent for sales of the Western Brass 
Mills Division of Olin Mathieson 
Chemical Corp. 


Sam E. Robb, formerly sales rep- 
resentative in the New York City 
area, assumes new responsibilities as 
advertising supervisor in the adver- 
tising department of Wolverine Tube 
Division of Calumet & Hecla, Inc. 











Milwaukee 


Group Visits Allis-Chalmers 






~ 








Some 100 Members of the Milwaukee Chapter Visited the Manufacturing 
and Research Facilities of the Allis-Chalmers West Allis (Wisconsin) Works 
During a Recent Meeting. The group shown above is listening to an ex- 
planation of the operation of an X-ray diffraction unit by one of the com- 
pany’s research divisions’ technicians. (Photograph by Allis-Chalmers) 


President Clark Visits North Texas 


= 
4 






At the National Officers Night Meeting Held by North Texas Chapter, 
President Donald S. Clark, California Institute of Technology, Presented 
a Talk Entitled “What Do Dynamic Laboratory Tests Tell Us”. He is 
shown, center, with A. S. Holbert, vice-chairman, left, and J. P. Fowler, 
chapter chairman, right. (Photograph by S. Maszy for North Texas) 


Reviews Flame Hardening in Ontario 





J. Cunningham, Owner and Operator, Detroit Flame Hardening Co., Guest 
of Western Ontario at a Recent Meeting, Took “Flame Hardening” as 
His Subject. Rather than having a talk on the subject, a lively question 
and answer period was conducted. A film entitled “Principles of Heat 
Treatment” was shown. Present were, from left: B. Blair, past chairman; G. 
Halliday, technical chairman; Mr. Cunningham; R. Cyr, chairman; and B. 
McIntyre, vice-chairman. (Reported by Frank Miller for Western Ontario) 
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Given Sauveur Award in Philadelphia 





Walter Kinderman (Left), Chairman, Philadelphia Chapter, Is Shown Pre- 
senting the Sauveur Memorial Award to J. J. B. Rutherford, Babcock & 
Wilcox Co. Mr. Rutherford presented a talk entitled “Heat Treatment” 


Speaker: J. J. B. Rutherford 
Babcock & Wilcox Co. 


A recent meeting of the Philadel- 
phia Chapter was held at the Frank- 
lin Institute in honor of Albert Sau- 
veur. J. Winlock, chief metallurgist, 
The Budd Co., made a few remarks 
about Dr. Sauveur as he knew him. 
The Sauveur lecturer for this meet- 
ing was John J. B. Rutherford, chief 
metallurgist, The Babcock & Wil- 
cox Co., who spoke on ‘Heat Treat- 
ment”. 

The speaker discussed the changes 
and advancements of metallurgy and 
heat treatment during the 30 years 
prior to 1926. During this period the 
microscope was first brought into 
use in identifying the constituents of 
steel. It was also during this time 
that gamma-iron was established as 
face-centered, and alpha-iron as body- 
centered cubic. In 1912 Dr. Sauveur 
published his book “The Metallogra- 
phy and Heat Treatment of Iron and 
Steel”, and Jeffries and Archer pub- 
lished their ideas of age hardening 
by slip interference. 

Mr. Rutherford went into the de- 
tails of the struggle of the metallurg- 
ist to establish the facts of what 
happens during the heating and cool- 
ing of steel. 

During the next 30 years, 1926 to 
1956, the constituents of steel were 
identified through metallography and 
crystallography. The excellent metal- 
lographic techniques of Lucas and 
Vilella helped immeasurably to define 
the products resulting from phase 
changes and to establish an inter- 
national community of agreement. 
Many unknown constituents were 
identified as disturbed metal or freak 
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characteristics of etching. 

Mr. Rutherford described the 
changes in quality and characteris- 
tics of steel since 1900. The subjects 
of heat treatment, corrosion, effects 
of high temperatures on steel, me- 
chanical properties, welding and 
quality control were also discussed. 

According to Mr. Rutherford, the 
field of metallurgy has broadened 
and, as the old saying goes, we know 
less and less about more and more 
and he stated that he hoped this 
is more apparent than real. 

There can be no conclusion to a 
live topic. The master metallurgists 
are thinning out and are being re- 
placed by teachers, administrators, 
and technicians.—Reported by H. A. 
Foy for Philadelphia. 


Reports on High-Strength 


Constructional Steels 
Speaker: John Sands 


International Nickel Co., Inc. 

The speaker at a recent meeting 
of the Penn State Chapter was John 
Sands of the International Nickel 
Co., Inc. His talk was entitled ‘“High- 
Strength Alloy  Constructional 
Steels”. 

The specifications of construction- 
al steels, especially with regard to 
strength, are continuously being 
raised by the aircraft industry. 
Nickel-chromium-molybdenum steels, 
with tensile strengths up to 200,000 
psi., have been used for many years 
as constructional steels in aircraft. 
However, rising specifications have 
made these steels, with their “low” 
tensile strengths, inadequate for 
some applications. The heat treat- 


ments which were specified for these 
steels, which prohibited tempering 
below 800° F., limited their strength 
to 200,000 psi. Therefore, the first 
steps which were taken to develop 
higher tensile strength included a re- 
duction in tempering temperature. 

One of the early difficulties intro- 
duced by this step involved the 
“500° F. impact trough”. Most al- 
loy steels, when tempered around 
500° F., suffer a drop in impact 
strength. Investigators found that 
additions of silicon on the order of 
1 to 2% displaced this trough to 
higher temperatures, thus allowing 
higher tempering temperatures to 
be used which aided in relieving 
quenching stresses. It was also 
found that silicon increased the yield 
strength. 

A second method of attack in- 
volved modifying the composition of 
the original 4340 steel. The carbon 
content was lowered, the molybde- 
num content was increased, and 
small amounts of vanadium were 
added. These changes did not dis- 
place the impact trough tempera- 
ture-wise. but they did increase im- 
pact strength to a satisfactory level. 
By these two means tensile strengths 
up to 240,000 psi. were obtained. 

But then the aircraft industry 
raised its tensile strength require- 
ments again. Researchers investi- 
gated the properties of higher car- 
bon variants, including 4340 itself 
with a revised heat treatment, and 
thereby developed alloy steels with 
tensile strengths up to about 300,- 
000 psi. 

Mr. Sands concluded his speech by 
noting some of the difficulties which 
have developed in the search for 
higher strength. Hydrogen embrit- 
tlement, in particular, has been quite 
troublesome. The effects of hydro- 
gen are delayed, and failure will oc- 
cur, in a brittle fashion in steels, 
under static loads considerably be- 
low the yield strength of the steel. 

Mr. Sands believes that the future 
is bright for steels with tensile 
strengths of 300,000 psi., but consum- 
ers are still not satisfied, even now 
they are requesting steels of still 
higher strengths.—Reported by D. A. 
Toland for Penn State. 





Oak Ridge Features Talk on 
Artistry and the Engineer 


At the annual ladies night meet- 
ing held by the Oak Ridge Chapter, 
C. Kermit Ewing, of the University 
of Tennessee’s fine arts department, 
presented a short talk on “Artistry 
and the Engineer’, in which he 
stressed the inter-relationship of the 
artist and the engineer and the grow- 
ing recognition of the importance of 
each to the other. 

New officers were also installed at 
this meeting.—Reported by A. Gold- 
man for Oak Ridge. 











Compliments 


To DONALD L. COLWELL, 
director of laboratories, 
Apex Smelting Co., R. E. PENROD, re- 
tired, chief metallurgist, Bethlehem 
Steel Co., and FRANCIS G. TATNALL, 
vice-president and general manager, 
Tatnall Measuring Systems Co., on 
receiving Awards of Merit from the 
American Society for Testing Ma- 
terials for outstanding services ren- 
dered to the Society. Mr. Colwell 
is a past chairman of the Chicago 
Chapter A.S.M., Mr. Penrod, a mem- 
ber of Pittsburgh Chapter, and Mr. 
Tatnall, a past chairman of the Phila- 
delphia Chapter, A.S.M. 
° ) ° 
To GEORGE SACHS, professor of met- 
allurgical engineering and associate 
director, Syracuse University Re- 
search Institute, on being awarded 
the Gaussmedal by the Academy of 
Technical Sciences in West Ger- 
many, for his achievements in the 
development of the general and ap- 
plied science of metals, mechanical 
metallurgy and technology of struc- 
tural materials. Dr. Sachs also re- 
ceived the Heyn Medal, the highest 
award of the Gesellschaft fuer Met- 
allkunde, the German Society of Met- 
als, for his contributions to the in- 
troduction of X-ray as a scientific 
tool and his analyses of steel harden- 
ing, precipitations and cold work. Dr. 
Sachs received A.S.M.’s Gold Medal 
in 1953. A graduate of Berlin En- 
gineering School, he came to this 
country in 1936 after five years as 
director of metals research for Met- 
allgesellschaft, Frankfort, Germany. 
+ ¢ °¢ 
To SHADBURN MARSHALL, on his ap- 
pointment as director of metallurgical 
research at Air Reduction Co.’s Re- 
search Laboratories in Murray Hill. 
+ ° o 


To JOHN F. BLACK, manager of 
sales, Steel Mill Division, Selas Corp. 
of America, on the very fine per- 
sonal sketch appearing in the com- 
pany’s heat and fluid processing di- 
gest High Gradient. 

 ¢ 


To ARTHUR L. LAMASTERS, former- 
ly vice-president of Alloy Engineer- 
ing & Casting Co., who has joined 
Michigar Industries Co. as vice-presi- 
dent with functional responsibilities 
for sales of their five divisions. Mr. 
LaMasters has been an A.S.M. mem- 
ber for 20 years and is presently 
chairman of the Peoria Chapter. 

° ° ° 


To ALLISON BUTTS, professor of 
metallurgy at Lehigh University, who 
has been teaching there for the past 
41 years, who was honored at the 
tenth annual faculty dinner in May. 
Prof. Butts, who retired on June 30, 
was presented with a silver tray with 
the inscription “Allison Butts, for 
loyal service to Lehigh University, 
1916-1957”. 


Lectures on Springs at 


Meeting in Rockford 
Speaker: R. R. Tatnall 


Wickwire Spencer Steel Co. 


“Springs” was the topic of the lec- 
ture presented before the Rockford 
Chapter by Rodman R. Tatnall of 
Wickwire Spencer Steel Co. 

Mr. Tatnall discussed Hooke’s Law 
and pointed out that this is of prime 
importance in designing springs. Also 
of great importance is the endurance 
limit, which is lower than the elastic 
limit. Therefore, using the endur- 
ance limit results in weight savings. 

Various types of springs and their 
formulas’ were shown, and it was 
noted that steel is the most efficient 
material for work done per dollar. 

In the manufacture of wire for 
springs, the analysis, heat treatment 
and amount of reduction of area are 
used to meet the customer’s specifi- 
cations. A tabular list of the mini- 
mum tensile strengths of the vari- 
ous grades of wire was shown. 


Mr. Tatnall stated that the fac- 
tors which affect failure are (a) de- 
sign of spring, (b) manufacture of 
spring, (c) design of mechanism, and 
(d) metallurgy.—Reported by Joseph 
F. Sisti for Rockford. 


OBITUARIES 


CLYDE G. ATCHINSON, assistant 
works metallurgist for Sheffield Di- 
vision of Armco Steel Corp., passed 
away late in April. Mr. Atchinson 
became a member of the Kansas City 
Chapter in 1945 and was chairman 
for the years 1946-1947, publicity 
chairman from 1949 to 1950 and 
served on the executive committee 
from 1953 through 1955. 

* ¢ o 


CLARENCE A. LINSLEY, sales con- 
sultant in the Indianapolis, Ind., sales 
branch of Crucible Steel Co. of 
America, died on May 8. Mr. Linsley 
joined Crucible in 1923 and has 
served as manager of the St. Louis 
sales office and subsequently as man- 
ager of the Indianapolis branch of- 
fice. 





Awarded A.S.M. Scholarship at Phoenix 
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Santas 


John Francis Peck (Left), University of Arizona Junior Majoring in Met- 
allurgical Engineering, Is Shown Receiving a Plaque in Recognition of 
His Winning a National A.S.M. Scholarship. W. E. Taylor, chairman 
of the Phoenix Chapter, made the presentation during a recent meeting 


Speaker: D. J. Murphy 
University of Arizona 


A special meeting of Phoenix 
Chapter was held in the Student 
Union Building at the University of 
Arizona. Official business for the 
meeting was the announcement and 
the awarding of a National A.S.M. 
Scholarship and plaque to John 
Francis Peck, who was selected by 
the faculty of the University of Ari- 
zona metallurgy department on the 
basis of scholarly achievement. The 
plaque was presented to John by Wil- 
liam E. Taylor, chairman of the 
Phoenix Chapter. 

Technical speaker for the evening 


was D. J. Murphy, professor of met- 
allurgy, the University of Arizona, 
who discussed the problems and tech- 
niques which have been developed for 
microscopic examination of radioac- 
tive metallurgical specimens. Hot 
metallography requires the enclosure 
of the specimen within thick walls of 
cement or steel during preparation 
and examination so that human op- 
erators are protected from damaging 
radiation. This requirement has led 
to the development of elaborate hot 
cells which are equipped to carry 
out the necessary steps of cutting, 
grinding, polishing, etching and dry- 
ing by remote manipulation. 
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Charter Presented’ at Delaware Valley 


A. O. Schaefer, Past President A.S.M., 





and President, Pencoyd Steel & 


Forge Corp., Is Shown Presenting the Charter of the Delaware Valley 
Chapter to Howard Pietsch (Center) and Howard Godfrey (Right) During 
the Organizational Meeting Held by the Chapter Recently. Mr. Schaefer 


also presented a talk on 


Speaker: A. O. Schaefer 
Pencoyd Steel & Forge Corp. 


Some 280 metals men, including 
most of the 125 members and sus- 
taining members, were present at 
the organizational meeting of the 
Delaware Valley Chapter, during 
which Past President A. O. Schaefer, 
president, Pencoyd Steel & Forge 
Corp., presented the Chapter Charter 
to Howard Godfrey, J. A. Roebling & 
Sons, and Howard Pietsch, U. S. 
Steel Corp., Fairless Works, who 
were responsible for the formation of 
the chapter. 

Mr. Schaefer presented the tech- 
nical address, discussing “New De- 
velopments in the Forging Industry”. 
He reviewed the techniques of forg- 
ing various materials and discussed 
heating furnaces and forging presses 
at some length. European practices 
in vacuum pouring were mentioned, 
as was the increased use of the vac- 
uum pouring technique in America. 

The dual problem of hydrogen and 
internal ruptures was considered, 
and Mr. Schaefer pointed out that 
the best-known ways to eliminate 
these problems are to vacuum pour 
and to control the heat treating 
cycle, especially where heavy sections 
are being cast. He suggested that 
diffusion of hydrogen does not seem 
to follow the normal law for ex- 
plaining diffusion and, therefore, 
extra time and care are necessary 
to remove hydrogen from heavier 
sections when vacuum casting tech- 
niques are not used. He further 
suggested that hydrogen is an un- 
usually obnoxious item in the field 
of very heavy forgings and that vac- 
uum casting techniques are econom- 
ical for many products despite the 
initial high cost of the equipment.— 
Reported by Richard G. Storm for 
Delaware Valley. 
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“New Developments in the Forging Industry” 


Outlines Uses of Steel 
Castings at Chattanooga 
Speaker: C. W. Briggs 


Steel Founders’ Society of America 


The Chattanooga Chapter featured 
a talk on “Steel Castings, Their Ap- 
plication in Engineering Structures” 
by C. W. Briggs, technical and re- 
search director, Steel Founders’ So- 
ciety of America, at a recently held 
meeting. 


Steel castings are made from all 
classes of steel with all ranges of 
properties. The carbon content usual- 
ly ranges from 0.2 to 0.4%, but can 
be outside this range. Tensile 
strength of from 60,000 to 225,000 
psi. can be obtained with hardness 
upward of 400 to 500 Brinell. Ex- 
cept for smoothing or spot finishing, 
castings are ready to use as pro- 
duced. The structure is the same 
throughout with no directional grain 
arrangement or flow lines. Castings 
of from a few ounces to several tons 
are made. 

With this summary of the prop- 
erties and facts about castings, Dr. 
Briggs then showed examples of 
how castings can often replace weld- 
ed, machined or forged structures or 
combinations of these. The result 
is often a lighter, stronger structure 
with streamlined curves instead of 
angles where cracks can originate, 
and the result is often cheaper. Dr. 
Briggs defined castings as the short- 
est path between design and finished 
part and urged designers to con- 
stantly strive to improve structure 
quality by improving design, keep- 
ing in mind the possibility that a 
casting might be the solution to this 
improved design. 

He showed 60 slides as examples 
of: (a) Redesigning of castings to 
produce higher quality or lower cost 
castings; (b) redesign of cast iron 
to steel castings; (c) replacement of 
forgings by using steel castings; (d) 
redesign of weldments to steel cast- 
ings; (e) use of cast-weld construc- 
tion; and (f) the application of com- 
posite fabrication. — Reported by 
J. H. McMinn for Chattanooga. 





Long Island Hears Talk on PH Steels 





W.W. Rogers, Chairman, G. E. Linnert, Speaker, and S. L. Messina, Tech- 
nical Chairman, Chat After Mr. Linnert’s Talk on “Welding Precipitation- 


Hardening Stainless Steels” 


at a Meeting of Long Island Chapter. Mr. 


Linnert reviewed the fundamental types of precipitation hardening steels 
which are presently being used, and narrowed down the welding problem to 
the fundamentals involved, such as microstructure and other factors. He 
presented information on the mechanical properties which can be ob- 
tained by following recommended welding procedures for the precipitation 
hardening varieties of steels. (Reported by R. H. Witt for Long Island) 














Speaks in Chattanooga 
On Oxidation of Metals 


Speaker: J. T. Waber 
Los Alamos Scientific Laboratory 


Members of the Chattanooga Chap- 
ter heard J. T. Waber of the Los 
Alamos Scientific Laboratory talk 
on “Oxidation of Metals”. Using the 
simile of an electrolytic cell, Dr. 
Waber showed the basic theory of 
metal oxidation as set forth in the 
Wagner theory which says that the 
metal-oxide film-gas atmosphere sys- 
tem may be thought of as an elec- 
trolytic cell in which the scale (the 
cell) has a metal-base cathode and a 
gas-atmosphere anode _ short-circuit- 
ed by an external resistance (analo- 
gous to electron conduction through 
the oxide). 

The scale which forms on oxida- 
tion is porous and allows diffusion of 
metal ions to the atmosphere and of 
oxygen and hydrogen into the metal 
base. Where we have sub-scale oxi- 
dation, the oxygen has_ diffused 
through the scale while other scales 
are built up in layers by diffusion of 
the metal to the surface. 

Dr. Waber pointed out that hydro- 
gen embrittlement, in which fish-eyes 
or blisters form in steel with result- 
ing porosity, is an example of the dif- 
fusion of hydrogen into steel in 
which atomic hydrogen becomes mo- 
lecular and creates high pressures. 
Using slides and answering ques- 
tions from the floor, Dr. Waber 
showed examples of metal oxidation 
which could be explained by this 
theory.—Reported by J. H. McMinn 
for Chattanooga. 





Explains Value of Vacuum Melting 





F. N. Darmara (Left), Utica Drop Forge Division, Kelsey Hayes Co., 
Asked the Question “Does Vacuum Melting Earn Its Keep?” at a Meeting 
of the Washington Chapter. He is shown with Nathaniel K. Fick, chairman 


Speaker: F. N. Darmara 
Utical Drop Forge Division 


We are going to spend the next 
ten years taking the impurities out 
of our alloys, F. N. Darmara of 
Utica Drop Forge Division, Kelsey 
Hayes Co., told members of the 
Washington Chapter. Then, we will 
spend the next ten years after that 
putting them back. 

Dr. Darmara spoke on the ques- 
tion, “Does Vacuum Melting Earn 
Its Keep?” His answer was that 
the new technology of melting high- 
quality alloys under high-vacuum 
conditions is expanding with explo- 








Describes Advances in Brass Industry 


Wallaceburg Brass Ltd. Was Host to Members of the Western Ontario Chap- 
ter at a Recent Meeting. J. A. Burgess, vice-president, spoke on “New 
Processes in the Brass Industry”. He explained shell molding and brass 
forging, and showed a moving picture to illustrate his talk. Shown are, 
from left: Mr. Burgess; Ray Cyr, vice-chairman; Lloyd French, Union Gas 
Co.; and Frank Miller, past chairman. (Reported by Frank Miller) 





sive speed. Although the product 
should be practically restricted to 
meeting requirements for very high- 
quality, high-performance materials, 
capacity at the present time is lag- 
ging behind demand. For quality re- 
quirements, vacuum melting is defi- 
nitely worthwhile from an economic 
standpoint. 

Turning to the question of what 
level of quality, the speaker said 
that we are now melting closer than 
we can analyze chemically. He chal- 
lenged the chemical industry’s re- 
search people to “catch up with the 
metallurgists”. Vacuum melting 
technology is now capable of con- 
trolling such important minor in- 
gredients as boron to plus or minus 
five parts per million. 

Dr. Darmara enlarged on the im- 
portance of these minor ingredients 
of quality alloys by showing the ef- 
fect of boron, in parts per’ million, 
as one parameter against ductility of 
the alloy. The effect of boron is two- 
fold—as an alloying additive and as 
a scavenger. In the latter function, 
a few parts per million of element 
X or element X-Y-Z are responsible 
for loss of ductility and by tying up 
such an impurity with a few ppm. of 
boron, its effect is diminished. The 
deleterious impurity might be lead, 
arsenic or bismuth, or perhaps calci- 
um or tin. 

In conclusion the speaker discussed 
some of the implications of the fact 
that the science of metallurgy, 
through the use of vacuum melting 
techniques, is now able to control 
the melting process with laboratory 
precision. He forecast “tenfold” 
improvement in alloy performance, 
with eventual reductions in cost of 
the process. One source of cost re- 
duction, he believed, would be a pro- 
gressive increase in the size of in- 
dividual heats.—Reported by F. P. 
Huddle for Washington. 
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Explains Impact Extrusion of Aluminum 











A. M. Miller, Aluminum Co. of America, Discussed “Aluminum” at a Recent 


Meeting Held in Springfield. Shown are, from left: Bernard Mullen, 
Alcoa; Mr. Miller; Donald Barber, chairman; and F, Looney, vice-chairman 


Speaker: A. M. Miller 


Aluminum Co. of America 


Members of the Springfield Chap- 
ter viewed a very interesting movie 
entitled ‘Unfinished Rainbows” which 
depicted in technicolor the story of 
how aluminum became as prominent 
a metal as it is today. Its progress 
is due primarily to the efforts of 
Charles Martin Hall, who discovered 
a method of obtaining pure alumi- 
num by passing an electric current 
through alumina dissolved in molten 
cryolite in a carbon crucible. His 
secret for smelting aluminum is ba- 
sically the same as used today. 

A. M. Miller, Aluminum Co. of 
America, discussed “Aluminum” by 
first giving an outline of the basic 
metallurgy of aluminum and its al- 
loys. He chose from the wide field 
of aluminum the more interesting 
phase, called impact extrusion of alu- 
minum. This method of forming alu- 
minum has been used in this country 
for some 35 years. Some of the ad- 
vantages of this process are: 

1. Design flexibility—multiple parts 
can be combined into a single Alcoa 
impact eliminating welding and me- 
chanical joint assemblies. 

2. Alloy versatility—impacts are 
produced in a range of wrought alu- 
minum alloys from common strain 
hardened to highest strength heat 
treatable alloys. 

3. Close tolerance—available 
through inherent accuracy of the 
process by permitting the design of 
draft free close tolerance parts re- 
quiring minimum machining. 

4. Smooth surface—since impact 
extrusion parts have no parting line, 
the smooth bright surface rarely 
needs finishing and can be litho- 
graphed or can be colored by Alcoa’s 
Alumilite process. 

5. Economy—the part is produced 
in one operation with relatively low 
tool costs and high production rates. 

6. Strength—the parts are sound 
and fully wrought and have very de- 
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sirable grain flow characteristics. 

Impact extrusion is done at room 
temperature and three basic toolings 
are involved—reverse extrusion, for- 
ward extrusion and simultaneous for- 
ward and reverse extrusion. Some of 
the applications for this process are 
in the automotive field for hydrau- 
lic brake pistons, baffle tubes on 
shock absorbers, reservoirs for power 
brakes, oil filters and spark plug 
covers. Some of the more commonly 
used household applications are 
flashlight cases, vacuum bottle tubes 
and door check cylinders. 

Mr. Miller brought with him many 
samples of impact extruded parts to 
illustrate his talk and after the 
formal meeting he answered many 
specific questions involving this in- 
teresting process.—Reported by L. E. 
Celender for Springfield. 


Progress in ‘Titanium 
Research Is Subject of 
Burgess Memorial Lecture 


Speaker: Matthew A. Hunter 
Renssclaer Polytechnic Institute 


The Burgess Memorial Lecture of 
the Washington Chapter, entitled 
“Progress in Titanium Research”, was 
delivered by Matthew A. Hunter, dean 
emeritus of Rensselaer Polytechnic 
Institute. 

Dr. Hunter noted that the initial 
impetus given to titanium research 
was the misapprehension that titani- 
um had an extremely high melting 
point. He noted that titanium has en- 
joyed’ rapid growth, largely under 
military sponsorship, with probably 
less than 10% of the product being 
consumed in nonmilitary uses. He 
foresaw a capacity by late 1957 of 
36,500 tons annually. 

An important metallurgical ques- 
tion in titanium is the development of 
better and less costly methods of 
production. 

It is Dr. Hunter’s. contention 
that the sodium reduction process 
had not been fully exploited and 
that it has potentialities for cost 
reduction. He also sees long-range 
opportunity of great importance in 
electrolytic refining methods and urg- 
es that the electrothermal reduction 
of titanium oxide and the electrolytic 
refining of the resultant alloy at the 
stations of the Bureau of Mines 
should be adequately supported and 
that the experimental work he pushed 
as rapidly as possible. 

A question period followed Dr. 
Hunter’s informative talk.—Reported 
by F. P. Huddle for Washington 
Chapter. 





Thermodynamics Topic at Oak Ridge 









“Thermodynamics in Metallurgy” Was the Topic Discussed by L. S. Darken, 


Research Laboratory, U. S. Steel Corp., at a Meeting Held by Oak Ridge 
Chapter. Shown, from left, are: D. A. Douglas, chairman; Dr. Darken; and 
C. J. McHargue, technical chairman. (Reported by A. Goldman for Oak Ridge) 








Problems of High- 
Speed Flight Given 
At Santa Clara 


Speaker: S. B. Batdorf 
Lockheed Aircraft Corp. 


At a recent meeting of the Santa 
Clara Valley Chapter, Samuel B. 
Batdorf, director of Weapon System 
“A”, Technical Division, Lockheed 
Aircraft Corp., spoke on “Structural 
Problems in Hypersonic Flight”. 

In retrospect the structural prob- 
lems of subsonic flight exhibit an en- 
gaging tractability. The laws of 
elasticity provided a reliable guide 
to the approximate behavior of pro- 
posed structures and_ satisfactory 
materials were available. Designers 
with experience and skill could prac- 
tice their art with a measure of con- 
fidence. 

Under the flight conditions and 
high speeds made possible by mod- 
ern means of propulsion, the situa- 
tion is entirely different. The under- 
lying cause of most of the difficul- 
ties involved is aerodynamic heating. 

When air flows at high speed over 
the surface of an airplane or missile 
in flight, the air close to the surface 
is heated by adiabatic compression, 
by viscous energy dissipation, or 
both. Heating rates vary with alti- 
tude and Mach number. There are 
limits to the speeds that can be tol- 
erated, and the allowable speeds are 
higher at higher altitudes. There is 
also a lower limit to the speed at 
which an aircraft can maintain 
steady flight at constant altitude. As 
a result, there exists what is called 
a corridor of continuous flight. Anal- 
ysis shows that if skin temperatures 
considerably in excess of 1500° F. 
can be tolerated, there is no struc- 
tural obstacle to the attainment of 
arbitrarily high flight speeds, provid- 
ed the altitude is appropriately 
chosen. If such skin temperatures 
cannot be tolerated, then an upper 
limit to flight speed exists. 

Variation in temperature through 
the aircraft structure gives rise to 
stress. The stress depends upon the 
temperature distribution throughout 
the structure and this, of course, 
varies continually and rather rapid- 
ly as the heat flows from the skin 
into the interior. Consequently the 
stress distribution changes with 
time also. 

Thermal stresses are characteristic 
of the early stages of rapid heating 
and tend to be alleviated as the tem- 
perature becomes uniformly distrib- 
uted. However, two other difficulties 
then become serious: the onset of 
creep and the loss of structural 
strength. In practice both the stress 
level and the temperature vary with 
time and a functional relation ex- 
pressing the interdependence of 
these quantities is needed for pur- 
poses of analysis. Generally valid 
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Savannah River Sponsors Course 





CHAPTER 


Shown Talking With F. N. Rhines (Right), Carnegie Institute of Technol- 
ogy, Who Presented the First of a Series of Lectures on “Engineering Met- 
als” Sponsored by Savannah River Are, From Left: G. W. Beckman, E. C. 
Laing, C.C. McBride, W. L. Worth and P. E. England. (Photo by A. Thomas) 


A series of weekly lectures on the 
subject “Engineering Metals” was 
presented by the Savannah River 
Chapter in North Augusta, S.C., re- 
cently. Six lectures were given on 
the structure and properties of met- 
als, and on the processes by which 
desirable properties are obtained in 
the important engineering alloys. The 
speakers and their topics were as 
follows: Fundamentals of Metal- 
lurgy, by F.. N. Rhines, Carnegie In- 
stitute of Technology; Steel, by C. C. 
McBride, Savannah River Labora- 
tory; Cast Iron, by G. W. Beckman, 
Savannah River Laboratory; Stain- 
less Steel, by M. L. Holzworth, Sa- 


vannah River Laboratory; Light 
Metals, by W. L. Worth, Savannah 
River Plant; and Metals of Atomic 
Energy, by B. W. Dunnington, Sa- 
vannah River Laboratory. 

The first lecture, by Prof: Rhines, 
covered the fundamental ideas need- 
ed to understand the structure and 
properties of metals. The remaining 
lectures covered specific .engineering 
metals, giving details of their be- 
havior. The last lecture centered 
around uranium and zirconium, new 
and unusual metals which have be- 
come important in the atomic energy 
industries.—Reported by W. R. Mc- 
Donell for Savannah River. 





stress-strain-time-temperature _ rela- 
tions do not exist for structural ma- 
terials at present, so that accurate 
prediction of structures under vari- 
able loading conditions at high tem- 
peratures is in principle impossible. 

Dr. Batdorf compared the stress- 
rupture properties of the promising 
materials for elevated-temperature 
use. The loss of strength at high 
temperature is characteristic of al- 
loys and the difficulty associated 
with attempts to use the more re- 
fractory metals has turned attention 
to the ceramics. However, they are 
generally too brittle for use as struc- 
tural parts in aircraft or missiles. 

The aerodynamicist would like to 
have a rigid structure. The stiffness 
per unit weight of structural mate- 
rial, or Young’s modulus divided by 
density, is a measure of the struc- 
tural efficiency of tension members 
when stiffness at low weight is the 
governing consideration. Most ma- 
terials of structural interest have 
practically the same value for this 
ratio. The requirement of no buck- 
ling, however, places a premium on 
low-density materials. 

A notable exception to the rule 
that Young’s modulus is proportion- 


al to density is provided by beryl- 
lium, which has about six times as 
high a ratio of Young’s modulus to 
density as magnesium, aluminum, ti- 
tanium or iron. Its merits as an 
aircraft structural material are in- 
deed impressive. The principal dis- 
advantages are cost, inherent scarc- 
ity, toxicity and brittleness. 

Dr. Batdorf remarked that it is 
apparent that high-speed flight pre- 
sents a major structural challenge. 
It is necessary to consider for air- 
frame use materials that were once 
of concern only to engine manufac- 
turers, and even they are not good 
enough. The theory of elasticity, 
such a valuable aid in low-speed 
flight, loses its validity in high-speed 
flight due to the effects of high tem- 
perature on the materials, but there 
is as yet no satisfactory substitute. 
Instead of a stress-strain relation, 
a stress-strain-time-temperature re- 
lation is required.—Reported by C. O. 
Matthews for Santa Clara Valley. 
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A.S.M. spends $44.50 to serv- 
t ice each member of the Society 
for a period of one year. 
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Gives Practical Aspects 


Members of the Indianapolis Chapter Heard K. F. Schauwecker, U. S. Steel 


of Quenching 
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Corp., Speak on the “Practical Aspects of Quenching”. At the speakers’ 
table were, from left: George J. Shubat, vice-chairman; G. Gladhill, sales 
manager, U. S. Steel Corp.; Mr. Schauwecker; and E. Tuttle, chairman 


Speaker: K. F. Schauwecker 
U. S. Steel Corp. 


The technical speaker at a recent 
meeting of the Indianapolis Chapter 
was Karl F. Schauwecker, service 
metallurgist, U. S. Steel Corp., who 
spoke on “Practical Aspects of 
Quenching”’. 

The ancient art of heat treating 
evolved from man’s discovery that 
steel can exist in a wide variety of 
conditions, ranging from quite soft 
to remarkably hard, and that it can 
be changed by heat treatment. 
Through the ages man gradually de- 
veloped heat treating as an art but 
the understanding of the fundamen- 
tal principles governing the micro- 
structural changes is of recent origin. 

Microstructures all result from the 
transformation of austenite. Trans- 
formation at a temperature between 
1300 and 1000° F. gives lamellar 
pearlite; transformation at a tem- 
perature from 1000 to 650° F. gives 
bainite; transformation below 650° F. 
gives martensite. 

The most common method of hard- 
ening steel by heat treatment con- 
sists of heating to a temperature at 
which the steel becomes austenitic 
and then cooling fast enough, usually 
by quenching in a liquid such as 
water or oil, to avoid any transfor- 
mation of the austenite until it 
reaches the relatively low-tempera- 
ture range within which it trans- 
forms to the hard martensitic struc- 
ture. The minimum rate of cooling 
necessary to accomplish this is set 
by the minimum time required for 
the beginning of transformation at 
the ‘‘nose” of the curve. 

The basic object of quenching is 
to prevent the transformation of 
austenite in the steel until its tem- 
perature is relatively low. 

According to the generally ac- 
cepted theory of the mechanism of 
heat transfer in quenching without 
agitation of the bath or the steel, the 
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rate of cooling inside a piece being 
quenched is determined chiefly by 
the surface cooling rate, which ex- 
hibits the following three stages: 

1. Vapor blanket stage—The tem- 
perature of the piece is high and 
going into the quench medium va- 
porizes it so that a thin stable film 
surrounds it. The cooling rate for 
this stage is slow. 

2. Vapor transport stage—The 
piece cools so that no vapor film is 
formed and the quenching medium 
wets its surface and boiling ensues. 
The cooling rate for this stage is 
rapid. 

3. Liquid cooling stage—The sur- 
face temperature of the piece ap- 
proaches the boiling point of the 
quenching medium. The cooling rate 
for this stage is slow. 

The temperature transition from 
the slow first stage to the rapid 
second stage and the time required 
to enter the second stage can be 
shortened by motion of the part be- 
ing quenched or by agitation of the 
quenching media. 

In the days when quenching opera- 
tions were carried out by hand, there 
must have been a realization of the 
good of agitation because it was a 
quite common practice to move the 
piece about in the quench liquid. To- 
day, in large operations, in order to 
provide the same heat transfer situ- 
ation it is necessary to force the 
quenching medium surrounding the 
part into a continuously turbulent 
motion. 

This turbulence of the quenching 
medium is provided by pumps that 
move the medium into the quench 
tank from a cooler and through the 
tank, which is gentle agitation, and 
propellers with submerged jets and 
high capacity pumps, which is vio- 
lent turbulence. 

The turbulence must be uniform to 
avoid nonuniform cooling. Parts 
should be in the region of uniform 
turbulence and not directly in front 


of the propellers or jets. 

Benefits to be gained from violent 
uniform turbulence of the quenching 
media include reduction or elimina- 
tion of warpage and cracking, im- 
proved mechanical properties, and 
economies from a _ shortened heat 
treating cycle. 

In good quenching practices the 
cooling rate should be rapid enough 
to prevent high-temperature trans- 
formation, thus preventing soft spots, 
low yield strengths and, sometimes, 
poor machinability. Agitation of the 
liquid quench medium against the 
hot workpiece accelerates quenching, 
especially during the vapor trans- 
port stage of cooling. Proper agita- 
tion keeps the temperature of the 
quenching liquid more uniform and 
thus increases the efficiency of the 
quench. Proper agitation also keeps 
the surface temperature of the work- 
piece uniform during the final stage 
of quenching which tends to equalize 
strains that would otherwise cause 
distortion—Reported by Dorothy 
Holbrook for Indianapolis. 


Extend Invitation to All 
Members for Metals Slogan 


The American Society for Metals 
extends an invitation to its members 
to submit slogans to further the gen- 
eral awareness of the American pub- 
lic in the field of metallurgy. The 
letter following was sent to A. O. 
Schaefer, past president A.S.M., now 
president, Pencoyd Steel & Forge 
Corp., by Horace C. Knerr, president, 
Metlab Co. 

“At one time you mentioned that 
the chemical industry (DuPont) had 
made quite a slogan of ‘Better Life 
Through Chemistry’ and that you 
thought it would be a fine thing for 
A.S.M. to adovt a similar slogan to 
promote metallurgy. 

“In this connection, I would like 
to offer the following for the consid- 
eration of yourself and your asso- 
ciates. 

SECURITY AND PROGRESS 
THROUGH METALLURGY 


“It hardly seems necessary to com- 
ment that everyone is interested in 
his own security, to make a living, 
to do a better job in his production 
whatever it may be and to assure 
security for our Country. 


“Also, nearly everyone is interested 
in ‘progress’ which makes for a bet- 
ter life, more economy, more produc- 
tion, more conveniences, etc. 

“Therefore, this slogan might catch 
on.” 

Members should submit slogans 
along with brief explanations of 
their reasons for thinking that such 
slogans are representative of the 
field of metallurgy and the metals 
industry. Send them to: Box S, 
Metals Review, 7301 Euclid Ave., 
Cleveland 3, Ohio. 
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Shown at the Annual Ladies Night Meeting Held by On- 


tario Chapter at the King Edward Hotel in Toronto Are 


Ontario Holds Ladies Night Dinner Meeting 
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Dance. P. E. Cavanagh and H. G. Warrington were chair- 
-men of the Chapter’s extremely successful social event. 









Most of the 686 Persons Who Attended the Banquet and (Reported by V. G. Behal for the Ontario Chapter) 


Puget Sound Increases 


Educational Benefits 


A letter directed to Henry Schmitz, 
president, University of Washington, 
from Howard L. Southworth, secre- 
tary-treasurer of the Puget Sound 
Chapter, is an example of how one 
chapter supports a worth-while edu- 
cational program. 

“At the Apr. 22 meeting of the ex- 
ecutive board of the Puget Sound 
Chapter of the American Society for 
Metals, several motions were passed 
which will permit further educational 
activities of the Chapter this year. 
As you may recall, on Jan. 5, 1957, 
we were able to present the sum of 
$100 to the Division of Metallurgical 
Engineering for use in research at 
both the undergraduate and graduate 
levels. 

“I am very happy to report to you 
now the decisions made which are of 
direct interest to the University. 

1. To again provide a $200 scholar- 
ship for an outstanding sophomore 
student in metallurgy. 

2. To add $200 to the previous $100 
given for a Metallurgical Research 
Fund. It was further agreed that the 
purpose of this fund be extended to 
aid in payment of personal expenses 
of members of the staff of the Divi- 
sion of Metallurgical Engineering in- 
curred by their attendance at metal- 
lurgical conferences or conventions. 
Personal expenses were defined as 
those other than transportation costs 
to and from such meetings. 

3. A dinner meeting is to be held 
at which the freshmen students indi- 
cating an interest in metallurgy and 
the student officers of the University 
Chapter of A.S.M. will be the guests 
of the executive board of the Puget 
Sound Chapter. The purpose of this 
meeting is to present an opportunity 
for these students to talk with men 
actively engaged in industrial metal- 


lurgical pursuits. 

4. Two thousand copies of a bro- 
chure published by the American So- 
ciety for Metals, ‘Metallurgists 
Needed Badly’, are being procured 
for eventual distribution to prospec- 
tive students of the University. 

“These actions, involving apportion- 
ment of approximately $600 for the 
year, have been made possible by a 
growing membership and the ener- 
getic participation of a group of of- 
ficers and members who have given 


much time to bring about our very 
successful past season. The Chapter 
is very gratified that their efforts 
have made the expenditure of these 
funds possible. 

“Details of the awarding of the 
scholarship and disbursements from 
the Metallurgical Research Fund are 
known to E. C. Roberts of the Divi- 
sion of Metallurgical Engineering. A 
check for $400 is being forwarded 
to the Division by copy of this letter.” 





Gives History of Induction Heating 





“Latest Developments in Induction Heating” Were Described 








by Harry B. 


oth 


Osborn, Jr., Technical Director, Tocco Division, Ohio Crankshaft Co., 
at a Meeting Held by the New Haven Chapter. Pictured are, from left: 
J. D. Berwick, technical chariman; Dr. Osborn; and E. P. Holtberg, chapter 
chairman. (Reported by James L. Baker for New Haven Chapter) 
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Details Guided Missiles Problems 





Proudly Displaying Silver Certificates at a Meeting in Cleveland in Rec- 


a nd = ad 


ognition of 25 Years of Continuous Membership Are W. K. Bock (Left). 
National Malleable and SteelCastings Co., and W. A. Dean, Aluminum Co. 
of America. The certificates were awarded during a meeting at which W. H. 
Steurer, Army Ballistic Missile Agency, spoke on “Guided Missiles” 


Speaker: W. H. Steurer 
Army Ballistic Missile Agency 


“Guided Missiles, Their Develop- 
ment and Metallurgical Problems” 
were discussed at a recent meeting 
of the Cleveland Chapter by W. H. 
Steurer, head of material research, 
Army Ballistic Missile Agency. Hav- 
ing been chief of the material test- 
ing laboratory in the German Rocket 
Development Center at Pennemuende, 
Germany, where the V-2 rocket was 
developed, he was able to show the 
development steps from the fire- 
works-type rocket to today’s missile, 
both in this country and Germany. 
The basic design remains primarily 
—the fuselage, the propulsion sys- 
tem, the guidance system and an op- 
tional payload, each with their com- 
ponents. Vital to research on these 
are three engineering groups: the 
aircraft engineers (the airframe); 
the chemical engineers (the propul- 
sion system); and the electronic en- 
gineers (the guidance system). 

The work of these groups cannot 
be done with limited funds or as a 
back-yard operation. Defense, re- 
garding the rockets as_ potential 
weapons, pays the bill. The work is 
not glamorous as_ science fiction 
would have us believe but painstak- 
ingly long. 

In describing the many problems, 
Dr. Steurer told of temperatures 
above the melting point of available 
metals in the nose cone and propul- 
sion systems, low temperatures in 
areas such as the liquid oxygen con- 
tainer and the guidance compart- 
ment where temperature must be 
controlled. 

Some high-temperature problems 
are handled by various cooling tech- 
niques and by design. Cooling, how- 
ever, is difficult to accomplish in 
the structure; therefore the mate- 
rials themselves are concentrated on. 

Certain metallurgical changes in 
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these materials that would damage 
their usefulness may take more time 
than is required for them to work 
in the missile. Impurities often 
cause a lag in metallurgical changes, 
therefore they can be an aid. The 
age hardening and cold working ef- 
fects on metals prove quite useful. 
Research on this basis shows that at 
short times, many materials can be 
used that would otherwise be use- 
less. A series of tests under rapid 
heating and various periods of heat 
exposure produces the stability char- 
acteristic of a material, which per- 
mits selecting the strength for any 
time of operation. 

A problem shown and explained 
was the surface heat problem in- 
volved in aerodynamic heating. 
Cermets have been used but the sur- 
face temperatures are too high even 
for them. Times are normally short 
so that the thermal problems of the 
skin can be handled on a material 
removal basis only. Comparing ma- 
terials with high versus low conduc- 
tivity, with the latter only the sur- 
face layer is removed and the whole 
thickness does not disintegrate rap- 
idly. Using the thermal capacity of 
the metal, a thicker skin can be de- 
veloped to survive the short time 
life of the missile. 

Considering today’s missiles, such 
as 1CBM and IRBM, testing itself is 
a problem. It is extremely difficult 
to simulate flight conditions in the 
laboratory. In trying to interpolate 
as much as possible, more research 
is needed in each field to put to- 


gether results to simulate actual 
flight. 
Dr. Steurer showed the many 


types of missiles involved, such as 
the surface to surface, surface to air, 
air to surface, antimissile types and 
others. 

With the ultimate goal of space 
travel in sight, the speaker predict- 


ed we should soon reach our neigh- 
boring planets. By the use of multi- 
stage missiles and by establishing 


satellites, the threshold of outer 
space will be reached. In space 
travel, finally, new conditions may 


exist which must be designed for. 
But although absolute zero will be 
encountered, vacuum, lack of night 
and day, unknown gases and rays, 
and others, all these problems will 
be less severe than those being 
solved today in penetrating the 
Earth’s atmosphere. — Reported by 
J. J. Glubish for Cleveland. 


Reports on Uses of Low 
Carbon Steels in Dayton 


Speaker: Robert H. Aborn 
U. S. Steel Corp. 


Robert H. Aborn, U. S. Steel Corp., 
presented a talk on “Heat Treatment 
and New Uses of Low Carbon Steels” 
at a meeting of the Dayton Chapter. 

Metallurgists have always avoided 
nontempered martensite because of 
its brittleness. Its high strength is 
very attractive, but its susceptibility 
to cracking has prevented its use. 

At the research laboratories of the 
U. S. Steel Corp., under the direction 
of Dr. Aborn, ductile martensite was 
formed in low carbon steels of less 
than 0.20% carbon. Instantaneous 
tempering occurred at approximately 
the same temperature as the marten- 
site formation because of high M, 
temperatures due to low carbon con- 
tent. To this unique form of temper- 
ing the name “Q-tempering” has been 
understandably assigned. 

Dr. Aborn showed a high-speed mo- 
tion picture, taken through a micro- 
scope, of the formation of slip bands 
caused by tensile stress applied at 
75° F. to a polished and etched strip 
of austenitic stainless steel, Type 301. 
The cold work transformed the un- 
stable austenite to low carbon mar- 
tensite with characteristic high 
strength and toughness. 

Many of the members took advan- 
tage of the informal refreshment pe- 
riod after the meeting to discuss these 
low carbon martensites with the 
speaker.—Reported by R. A. Grayson 
for Dayton. 


Rockford’s Heat Treating 


Course Has Large Attendance 


Rockford Chapter has completed a 
five-session lecture series on “Heat 
Treating—Principles, Practices and 
Methods’. The course, which was set 
up for about 75 to 80 people, drew 
189 registrations, with an average at- 
tendance of over 150. A very consid- 
erable number of these registrants 
also attended the technical meeting 
at which H. B. Osborn, Jr., technical 
director of the Ohio Cranksaft Co., 
spoke, as guests of the Chapter. 








Meet Your 
Chapter Chairman 


COLUMBUS 

FRANCIS W. BOULGER, chief of the 
Division of Ferrous Metallurgy at 
Battelle Memorial Institute, has been 
closely associated with much of the 
research center’s work on machin- 
ability, cast steels, cold drawn steels, 
deoxidation, nonmetallic inclusions, 
special alloy steels and steel forgings. 

During the past several years, Mr. 
Bougler has become an accepted au- 
thority on shaping of metals, par- 
ticularly in metalcutting and machin- 
ability. His work on the constant- 





F. W. Boulger 


pressure lathe test for measuring the 
machinability of free-cutting steels 
has been particularly well received. 
He participated in early development 
work on leaded steels and in the 
creation of improved, sulphurized 
free-cutting steels. 

Mr. Boulger, a native of Minne- 
apolis, holds a B.S. degree from the 
University of Minnesota and a MS. 
degree from Ohio State University. 
He has been a member of the Battelle 
staff since 1938, prior to which time 
he was employed by the Republic 
Steel Corp. In 1936 he was a Battelle 
Fellow in metallurgy at Ohio State. 
He is a member and past chairman 
of the American Institute of Mining, 
Metallurgical and Petroleum Engi- 
neers’ Committee on the physical 
chemistry of steelmaking, a member 
of the American Society of Mechani- 
cal Engineers’ Committee on plastic 
working of steels, and a member of 
the American Society for Testing Ma- 
terials’ Committee A-1 on steel. In 
addition, he is a member of Sigma 
Xi, professional research honorary. 


PHILADELPHIA 

WALTER J. KINDERMAN, director 
of research, Yarnall-Waring Co., is a 
graduate of the University of Penn- 
sylvania. His first work after col- 
lege was designing dies and machines 
and later heat treating furnaces and 
equipment. He holds a number of 
patents in this line. 

Having six children no doubt mo- 
tivated the interest and time Mr. 
Kinderman has spent in educational 
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Mairs Receives 1957 McFarland Award 
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Robert W. Lindsay (Left), Department of Metallurgy, The Pennsylvania 
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State University, Presents the David Ford McFarland Award Sponsored by 
Penn State Chapter to Elwood D. Mairs of the Aluminum Co. of America 


Elwood D. Mairs, Aluminum Co. of 
America, was presented the ninth 
David Ford McFarland Award for 
his achievements in metallurgy by 
the Penn State Chapter A.S.M., which 
chooses recipients from the metal- 
lurgical alumni of The Pennsylvania 
State University. 

The award is named for and is in 
honor of the late David Ford McFar- 
land, for 25 years head of the metal- 
lurgy department at Penn State, and 
an outstanding teacher. 

Mr. Mairs has been employed by 
the Aluminum Co. of America since 
his graduation from Penn State. 
Starting at New Kensington, he was 
soon transferred to Massena, N.Y., 





work. He. speaks at career confer- 
ences held in Philadelphia public 
schools. As a member of the Na- 
tional Committee on Vocational Edu- 
cation he helped to establish the 
Metals Technology course for voca- 
tional and science teachers at the 
University of Pennsylvania, and also 
gave time to student promotion work 
interviewing applicants for admis- 
sion. For many years he has in- 
structed and lectured at Temple Uni- 
versity Community College, and for 
a time was director of the evening 
metallurgy course. As a member of 
A.S.M.E. he was adviser to juniors 
as well as being secretary and chair- 
man. 

He is a member of A.S.M. Junior 
Advisory and Educational Commit- 
tees, also the Textbook Committee 
with which he collaborated with 
other members in the writing of 
“Basic Metallurgy’, a book published 
by A.S.M. in 1954. 


where he became assistant works 
manager in 1945. In 1949 he organ- 
ized the company’s fabricating divi- 
sion in Vancouver, Wash.. and in 1956 
he was transferred to Lafayette, Ind., 
where he took over as works man- 
ager of Alcoa’s largest extrusion and 
tube mill. 

Mr. Mairs delivered an address on 
the “Growth of the Aluminum Indus- 
try” at the technical session during 
which the award was made. He 
traced the history of the aluminum 
industry in America from its incep- 
tion to the present. Along the way 
he found opportunity to describe inci- 
dents and milestones which could be 
recognized and properly evaluated 
only by someone with his knowledge 
of the industry. He described those 
properties of aluminum which make it 
a particularly useful metal and which 
have led to the enormous expansion 
in its use. He concluded with a de- 
scription of the modern equipment at 
Alcoa’s plant in Lafayette. Some of 
the machinery is of extraordinary size 
and makes possible the fabrication of 
aircraft parts of large dimensions. 
The use of such parts has led to 
many improvements in aircraft while 
at the same time lowering the cost of 
aircraft construction. 

The presentation ceremonies were 
presided over by Robert W. Lindsay 
of Penn State’s department of metal- 
lurgy. Prior to the presentation of 
the award, members of the Penn 
State Chapter and their guests were 
greeted by Eric A. Walker, president 
of the University, M. E. Bell, assistant 
dean of the College of Mineral In- 
dustries, and Amos J. Shaler, head of 
the department of metallurgy. Among 
the guests were several of the pre- 
ceding eight recipients of the award. 
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Speak at Chicago-Western Seminar 





Those Responsible for the Great Success of the Recently Held Seminar 
on “Mechanisms of Deformation and Fracture” Held by Chicago-Western 
Chapter Included, From Left: M. Gensamer, Columbia University, Moder- 
ator; C. S. Barrett, University of Chicago, Host; and R. M. Brick, Con- 
tinental Can Co., J. R. Low, General Electric Co., and G. V. Smith, Cornell 


University, Speakers. The Seminar 


The second annual seminar spon- 
sored by the Chicago-Western Chap- 
ter was held recently on the Univer- 
sity of Chicago campus. Over 250 
were in attendance for the one-day 
program on “Mechanisms of De- 
formation and Fracture”. 

After opening remarks by C. S. 
Rarrett, Institute of Metals, Univer- 
sity of Chicago, the session was 
turned over to M. Gensamer, Colum- 
bia University, who served as mod- 
erator. 

R. M. Brick, Continental Can Co., 
opened the seminar with a discus- 
sion of “Creep and Strain Hardening 
at Low Temperatures”. He pointed 
out that “cryogenic creep”, relative- 
ly newly discovered by Cohen and 
Averbach at M.I.T., is a phenomenon 
of time-dependent flow which occurs 
at stresses just below the yield point 
of steel stressed at low temperatures. 
This creep is associated with the de- 
lay time for yielding at low tem- 
peratures and therefore is related to 
the normally observed great increase 
in yield strength of steels at low 
temperatures. 

The second part of Mr. Brick’s 
talk dealt with the definition of 
strain hardening. He argued that 
not only the slope of the flow part of 
the stress-strain curve is important 
but its stress level and therefore the 
strain hardening exponent is the 
best criterion. Its relationship to 
500° F. temper embrittlement and to 
notch sensitivity of nonferrous alloys 
was brought out. 

J. R. Low, General Electric Re- 
search Laboratory, spoke on “Dislo- 
cations and Brittle Fracture of Met- 
als”. He reviewed the various dis- 
location mechanisms which have 
been proposed for crack initiation 
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was held at University of Chicago 


and compared these with the ex- 
perimental observation of brittle 
fracture stresses for metals. He con- 
cluded that the models thus far pro- 
posed are not too satisfactory for 
explaining the exact role of disloca- 
tions since all of these mechanisms 
would require the cooperative action 
of unreasonably large numbers of 
dislocations. 

He presented experimental obser- 
vations which indicate that inclu- 
sions, second phase particles, grain 
boundaries and small angle bound- 
aries affect the nature of cleavage 
steps. An increased number of 
cleavage steps slows down the rate 
of crack propagation because of in- 
creased energy absorbed. 

G. V. Smith, Cornell University, 
discussed “Deformation and Frac- 
ture at High Temperature”. After a 
brief review of the nature of the 
creep flow process, he summarized 
some of the recent experimental ob- 
servations in the field. 

The interpretation of microscopic 
observations made on coarse-grained 
materials strained under creep con- 
ditions is extremely complex. Since 
the observations have been made on 
the surface, some doubt has been 
created as to the condition of the 
interior grains. Creep at high tem- 
perature is primarily associated with 
intergranular phenomena, whereas at 
low temperatures, transgranular de- 
formations are important. 

Grain boundaries are important in 
creep at higher temperatures since 
very few slip lines can be observed. 
Intergranular creep at elevated tem- 
perature is associated with cell 
formation or polygonization, as evi- 
denced from the nature of Laue 


spots. 


The process of creep, when meas- 
ured over short-gage lengths in 
coarse grained material, is cyclic. 
Macroscopic creep may be divided 
into grain boundary sliding and mi- 
gration, coarse intergranular creep 
which involves visible slip lines, and 
a large component of “missing” 
creep or fine slip. A model of lattice 
deformation was presented to ex- 
plain both intergranular creep and 
grain boundary movement during 
creep in which both coarse and fine 
slip occur, leading to strain harden- 
ing followed by  polygonization, 
which then permits the processes to 
repeat. 

The activation energy for creep 
for a number of metals has been 
found to be the same as the activa- 
tion energy for self-diffusion. This 
indicates that creep is a diffusion con- 
trolled process and may involve the 
migration of dislocations. 


It was also pointed out that the 
causes of intergranular fracture as- 
sociated with creep at high tempera- 
ture are not clearly understood but 
are hypothesized to be associated 
with cracks formed at the grain 
boundaries by the relocation of shear 
stress, presence of impurities which 
prevent the transfer of shear across 
the grain boundaries and migration 
of vacancies to grain boundaries to 
form voids. 

Dr. Gensamer concluded the sem- 
inar by summarizing some of the re- 
sults of tensile tests carried out at 
low temperature. He pointed out 
that, although polycrystalline iron 
alloys usually have a 1 or 2% duc- 
tility at low temperature, a 344% 
Ni alloy has recently been found to 
have approximately 30% reduction 
of area at low temperatures. A 50% 
increase in fracture stress on zinc 
single crystals can be obtained by 
coating. This difference can be ex- 
plained on the basis of the different 
type of twins observed. Calculation 
indicates that the stress from a pile- 
up of dislocations is too small by a 
factor of ten to account for the ob- 
served strength. 

Determination of the ferrite mean 
free path in bainite by electron mi- 
croscopy as a function of hardness 
for various transformation tempera- 
tures does not agree with similar 
data obtained from pearlitic struc- 
tures. 

The speaker pointed out that en- 
gineers have a serious and difficult 
problem in designing for brittle be- 
havior because the transition tem- 
perature varies as a function of sec- 
tion size; however, correlation can 
now be obtained between different 
types of tests. 

Recent experiments with a wedge 
driven by a pellet blow into the 
crack of a tensile specimen have 
been used for determining the frac- 
ture stress. Results indicate that 
the transition temperature is about 

(Continued on p. 23) 
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Bearing Metallurgy Is Detroit Topic 





H. O. Walp, S.K.F. Industries, Spoke on “Metallurgy of Ball and Roller 
Bearings” at a Meeting Held by Detroit Chapter. Shown, from left, are: 
R. Chapman, chairman; Mr. Walp; and O. McMullan, technical chairman 


Speaker: H. O. Walp 
S.K.F. Industries 


The Detroit Chanter enjoyed an 
informative talk by H. O. Walp, chief 
metallureist, S.K.F. Industries, on 
the “Metallurgy of Ball and Roller 
Bearings”. Numerous slides were 
used to illustrate the talk. 

The history of the bearing indus- 
try was traced to the present high 
stage of development as a billion dol- 
lar a year business. 

The two most common types of 
bearing steels are the high carbon- 
chromium deep hardening grades, 
of which 52100 is the best example, 
and the carburizing grades, such as 
8620, 4620, 4720, 33820, 4320 and 
Krupp. Special applications, such as 
those requiring high hot hardness, 
employ bearings made from high- 





(Continued from p. 22) 
the same regardless of the method 
of measurement. Silicon, manganese 
and phosphorus seem to have little 
effect on this temperature, whereas 
there appears to be a good correla- 
tion with carbon content. 

The term “calamity temperature” 
was used by Wells to describe the 
temperature where a given specimen 
will fail by fracture at stresses con- 
siderably lower than necessary at 
higher or lower temperatures. Cal- 
culations were presented for deter- 
mining the work necessary for frac- 
turing specific sized specimens. 


The success of this seminar. was 
due to the fine arrangements made 
by the Committee, headed by V. 
Pulsifer, Armour Research Founda- 
tion, to Paul Gordon, Illinois Insti- 
tute of Technology, who arranged 
for the speakers, and to the excel- 
lent cooperation from the University 
of Chicago.—Reported by Melvin H. 
Mueller for Chicago-Western. 


speed steel. 

Quality requirements for bearings 
are very stringent and place special 
restrictions on quality of the steel 
and in manufacturing practices. 
Cleanliness of the steel is more crit- 
ical for balls than the races. 

Principal causes for failures are 
fatigue, improper design, abuse, in- 
adequate or improper lubrication, 
false brinelling, electrical pitting, 
corrosion, wear from abrasive dirt, 
and various material and manufactur- 
ing defects. 

Fatigue failures are the ultimate 
end of all bearings if it were pos- 
sible to run them long enough. Fail- 
ures of this type can result from in- 
clusions beneath the surface, distor- 
tion of the crystal lattice, breakdown 


of martensite to a dark constituent, 
and trace elements, which are a pos- 
sible cause. 

Failures cannot always be attrib- 
uted to dirty steel. Some heats 
classified as dirty with nonmetallic 
inclusions have resulted in longer 
life than heats which were much 
cleaner. 

A proverly heat treated structure 
is of prime importance to good bear- 
ing life. Bearings with structures 
containing undissolved pearlite will 
result in only about 1/10 the life of 
those having a good structural con- 
dition. Grinding of bearings must 
be carefully controlled so as to avoid 
localized heating which can result in 
severe cracking. 


Dimensional _ stability can be 
achieved by the proper combination 
of temperature and time. Cold treat- 
ing is of advantage in small parts 
but is hazardous on large or com- 
plicated sections. 


Magnaflux inspection can be a 
good tool when the results are prop- 
erly interpreted. Small indications, 
which appear on the surface, are 
usually not harmful, because failures 
always originate in a zone below the 
surface. However, a large, open 
type indication would definitely be 
considered undesirable. 


Vacuum melted steel for bearings 
has shown promise. Some heats 
have resulted in considerably higher 
endurance limits than electric fur- 
nace quality steel and some have 
shown no better performance. How- 
ever, none of the vacuum melted 
steels have been worse than good 
electric furnace quality. More time 
and work will be required to make 
a proper evaluation of this situation. 
—Reported by Walter H. Braun for 
the Detroit Chapter. 





Akron Chapter Greets New Chairman 


At the Annual Meeting Held Recently by the Akron Chapter, New Officers 
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for the 1957-58 Season Were Announced. Shown above are outgoing chair- 
man Arthur E. Marble (left) and incoming chairman Manual Goldman (right) 
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Describes Secondary Hardening 


A. E. Nehrenberg, Crucible Steel Co. of America, Presented a Talk on 
“Secondary Hardening in Hot Work and High Speed Steel” at a Meeting in 


Springfield. Shown 


are, 


from left: 


vice-chairman; 


F. D. Looney, 


E. M. Murphy, Crucible; Mr. Nehrenberg; and D. G. Barber, chairman 


Speaker: A. E. Nehrenberg 
Crucible Steel Co. of America 


A. E. Nehrenberg, supervisor, re- 
search and development laboratory, 
Crucible Steel Co. of America, spoke 
before a record turnout of members 
of the Springfield Chapter on ‘“Sec- 
ondary Hardening in Hot Work and 
High Speed Steel”’. 

Mr. Nehrenberg illustrated with 
slides the comparison of various 
types of steel, namely 0.75% carbon, 
which has a uniform rate of drop in 
hardening when tempered, and the 
18-4-1 type high speed steel, as well 
as Crucible’s ChroMow grade of hot 
work steel. The slides showed that 
by increasing the tempering tem- 
perature of high speed steel, as well 
as hot work steels, an increase in 
hardness or secondary hardening is 
noticed. 

Mr. Nehrenberg further explained 
that there are four stages of tem- 
pering in carbon and low alloy steels. 
1. Formation of epsilon carbide and 

0.25% carbon martensite up to 

about 400° F. 

2. Transformation of retained aus- 
tenite from about 350 to 700° F. 

3. Formation of cementite from epsi- 
lon carbide and 0.25% carbon 
martensite from about 400 to 800° 
F. 

4. Formation of alloy carbides from 
cementite and alloy in tempered 
martensite at about 850° F. 
Secondary hardening is definitely 

attributable to the precipitation of 

alloy carbides. This precipitation 
produces an increase in hardness in 
the same manner as in other age 
hardening reactions. Another inter- 
esting aspect of secondary hardening 
is the fact that the austenitizing 
temperature of high speed steel not 
only puts carbides in solution, but also 
puts the alloying elements, which 
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contribute to age hardening, into so- 
lution. The types of carbides which 
cause secondary hardening in hot 
work and high speed steel are Mo,C, 
W.C, (Mo,W), and VC. It is the ef- 
fective combination of the afore- 
mentioned alloying elements which 
gives the best results in obtaining 
secondary hardening. 

Mr. Nehrenberg distributed copies 
of an article which he wrote for 
Steel Magazine on master tempering 





curves, which described how such 
curves may be used to estimate the 
effect of long-time service at elevat- 
ed temperatures on the hardness of 
quenched and tempered steels.—Re- 
ported by L. E. Celender for Spring- 
field Chapter. 


Awarded A.S.M. Fellowship 


George W. Pearsall, member of 
the metallurgical staff, Dow Chemi- 
cal Co., Midland, Mich., has been se- 
lected as the winner of the Ameri- 
can Society for Metals Foundation 
Fellowship in ‘° —%& 
Metallurgy. Mr. 
Pearsall was se- 
lected by a spe- 
cial judging com- 
mittee who ex- 
amined the en- 
tries of a number 
of candidates who 
filed for this fel- 
lowship award, 
which carries a 
cash grant of G. W. Pearsall 
$4200 per year, with $3000 of this 
amount being paid to the winner 
and $1200 going to the school in 
which the winner carries on his 
graduate study. 

George will enter Massachusetts 
Institute of Technology as a candi- 
date for his Sc.D. degree in metal- 
lurgy. He is a graduate of Rens- 
selaer Polytechnic Institute and 
joined Dow Chemical in 1955. He 
is 24 years old and a member of 
the Saginaw Valley Chapter. 








Given Scholarship to Texas Western 
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One of the 54 Winners of the $400 A.S.M. Scholarships This Year Was 


fay Mey , a 
a 





Dan R. Boyd, Shown at Left Accepting the Society’s Scholarship Plaque 
From J. C. Rintelen, Jr., Chairman, Department of Mining and Metallur- 
gy, Texas Western College, El Paso, Tex. Dan is a sophomore metallurgy 
student from Abilene, Tex. He is described by Prof. Rintelen as “One 
of the unusual individuals we often hope to find in academic work”. 
Dan has had perfect grades, achieving A’s in every subject at Western 














Refractory Coatings Are 
Reviewed by Panel at San 
Fernando Valley Meeting 


A panel discussion on “Refractory 
Coatings of Metals for High-Tem- 
perature Service” was held by the 
San Fernando Valley Chapter recent- 
ly. E. L. Reed, Atomics Internation- 
al, was the moderator, and the speak- 
ers were all members of the chapter. 

J. R. Blanchard, Rocketdyne Di- 
vision, North American Aviation, 
Inc., reported on investigations he 
conducted while at Climax Molybde- 
num Co. in Detroit. The studies 
were concerned with the development 
of oxidation resistant coatings for 
molybdenum for service at tempera- 
tures in the vicinity of 1800° F. Sev- 
eral coatings were investigated. The 
Ni-Si-B and the Ni-Cr-B coatings 
were moderately successful for ap- 
plication at 1800° F., according to 
laboratory tests. One coating com- 
position in particular, the Al-Cr-Si 
coating, appeared outstanding and 
most suitable for commercial appli- 
cations over 2000° F. The coatings 
were subjected to a variety of lab- 
oratory evaluation tests which con- 
sisted of ballistic impact, thermal 
cycle (thermal shock), ductility and 
erosion tests. The work is still in 
progress; service tests are now be- 
ing conducted on engine components. 


Hyman Leggett of Rocketdyne dis- 
cussed the use of vitreous ceramic 
coatings on low carbon and stainless 
steels. This type of protective 
ceramic surface has been successful 
for industrial and aircraft use in ex- 
haust ducting, molten metal vessels 
and other high-temperature fields. 

The reliability of the coatings de- 
pends on adherence to basis metal 
(determined by surface condition 
prior to application), ability of the 
metal to support itself, and end use 
of the product (service and ambient 


temperatures). 
Samuel Sklarew, Marquardt Air- 
craft Co., discussed the technical 


aspects of flame-applied aluminum- 
oxide coatings. The differences and 
similarities of three commercial proc- 
esses, the Norton ‘“Rokide’’, the Met- 
co “Thermospray” and the Linde 
“Flame Plating’ were reviewed. 
Evaluation was based on the thermal 
insulation provided by the coating, 
on its ability to withstand fluctua- 
tions, vibration impact, and thermal 
shock on its ability to be recycled 
and on its surface emissivity and 
finish. Coatings from 0.010 to 0.100 
in. thick were discussed. 

Emissivity at temperature was 
determined by measuring the ob- 
served surface temperature by two 
different radiation measurement sys- 
tems and determining the true sur- 
face temperature emissivity by cor- 
relating the two measurements. 

Charts showing’ comparative 
thermal and mechanical data on the 
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L. Geerts, Republic Steel Corp., Is Shown, Left, Presenting a Sauveur 


Picture to John Fisher, General Electric Co., After He Delivered the An- 


nual Sauveur Memorial Lecture at a Meeting of the Boston Chapter 


Speaker: J. C. Fisher 


General Electric Co. 


In presenting the 17th annual Al- 
bert Sauveur Memorial Lecture be- 
fore the Boston Chapter, J. C. Fish- 
er, manager, physical metallurgy 
section, Research Laboratory, Gen- 
eral Electric Co., stated that Dr. 
Sauveur probably could have worked 
on the metallographic study of “Dis- 
locations”, (the title of his talk), 
perhaps using the same_ general 
type of microscope and _ etchants 
used when he was still active at 
Harvard University. The metal- 
lography of dislocations presents 
some challenging problems associat- 
ed with understanding of microstruc- 
tures. Dr. Fisher illustrated the 
edge type of dislocation, comparing 
it to a “wrinkle” in a crystal: when 
the wrinkle moves, one layer of 
atoms shears over another, produc- 
ing plastic deformation. 

He explained the screw type of 
dislocation by showing how the 
wrinkle is sheared sidewise instead 
of being compressed. Dislocations 
accomplish plastic deformation or 
slip, crystal growth, and make up 
grain boundaries. With respect to 
crystal growth, it was pointed out 
that perfect crystals cannot grow, 
and real crystals are not perfect. 
He explained that the spiral type of 
screw dislocation on crystals of sili- 
con carbide make their growth pos- 
sible. By studying cadmium iodide 


crystal growth, much has_ been 
learned of this phenomenon. 

A study of etch pits, produced 
metallographically, gives a_ great 
deal of information regarding dislo- 
cations. Each etch pit, seen visual- 
ly, corresponds to a dislocation. Sili- 
con iron, when polished, bent and 
etched, shows etch pits and can be 
easily studied. Dislocations often 
can be revealed on precipitation. 


Crystals are not orderly stacks of 
atoms, as normally pictured, but 
contain many dislocations that cause 
faults in the atom planes. As a 
crack tries to progress along one of 
the planes, these dislocation sites 
cause the crack to drop to a lower 
plane, or rise to a higher plane, 
tearing out the intervening material 
in the regions where cracks on dif- 
ferent planes overlap. A_ highly 
stressed point in a crystal possibly 
starts its first crack. Piling up of 
dislocations, under plastic deforma- 
tion, possibly can account for the 
stress concentrations necessary to 
actually open up a small crack. 

Dr. Fisher noted that the field. of 
metallography, so well pioneered by 
Dr. Sauveur, still offers challenges 
to the investigating metallurgist to-. 
day. Our growing knowledge of 
plastic deformation of metals is daily 
being increased by the valuable 
work being done by research men all 
over the world.—Reported by H. I. 
Dixon for Boston. 





three coatings were shown and the 
significant features of each empha- 
sized. None of the three aluminum- 
oxide coatings reviewed could be 
singled out for superior over-all per- 
formance. All appear to be able to 
withstand temperatures of 3000° F. 
and above successfully. Also, all 
three exhibit some flexural strength. 
The differences between the coatings 
lie primarily in degree of porosity, 
cost of application, ability to be 


thermal cycled and flexural strength 
bonded to a metal surface. 

The talk was illustrated with 
slides showing the spray guns in op- 
eration and coated components for 
ram jet, rocket and gas turbine en- 
gines. Emissivity data obtained from 
specimens coated with aluminum ox- 
ide by the three different guns were 
presented in the form of charts.— 
Reported by R. P. Frohmberg for 
San Fernando Valley Chapter. 
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Present San Fernando Chapter Charter 


Alan Levy, Chairman of the Recently Organized San Fernando Valley Chap- 
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ter Is Shown (Center), as He accepted the Chapter’s Charter From National 
President Donald S. Clark, and National Secretary William H. Eisenman 


At the Charter Night meeting of 
the San Fernando Valley Chapter, 
National President D. S. Clark de- 
livered a lecture entitled ‘“‘What Do 
Dynamic Tests of Metals Tell Us?” 

W. H. Eisenman, national secre- 
tary, formally presented the charter 
to the new chapter, and, in making 
the presentation, he pointed out 
some of the services offered by the 
American Society for Metals and 
how individual chapters could best 
participate. The growth of process- 
ing industries on the West Coast was 
also described, together with the role 
of the American Society for Metals 
and the Western Metals Exposition. 

A report was presented which 
showed the growth of the San Fer- 
nando Valley Chapter in its short 
period of existence. At the time the 
chapter petition was presented last 
fall, there were 77 members and ap- 
plicant members interested in a sep- 
arate chapter. By March there were 
108 chapter members with a total 
mailing list of 155. It is interesting 
to note that during the period from 
last summer to March this year (less 
than one year), a total of 40 new 
members were brought into A.S.M. 
by the San Fernando Valley Chapter. 

In his address, Dr. Clark began 
with an analysis of the conventional 
impact testing of metals and pointed 
out some of the shortcomings of this 
test, particularly the inability to use 
the data in design formulae. A more 
detailed study of rapidly stressed 
specimens revealed very interesting 
behavior of strain distribution with 
regard to stress rate and location 
within the specimen. A comparison 
of static and dynamic properties in 
the region of elastic limit again 
showed interesting behavior. — Re- 
ported by R. P. Frohmberg for San 
Fernando Valley. 
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Corrosion Problems of 
Atomic Reactors Cited 


Speaker: Wayne Friend 
International Nickel Co., Inc. 


The Chattanooga Chapter heard 
Wayne Friend, International Nickel 
Co., Inc., speak on “Corrosion Prob- 
lems in Atomic Reactors”. Mr. 
Friend was one of the pioneers in 
the study of liquid metal systems and 
their corrosion problems and one of 
the first to point out the important 
role that the oxides of these molten 
metals played in their corrosive prop- 
erties. 

The purpose of an atomic reactor 
is to generate heat by means of the 





reaction of uranium or some other 
radioactive fuel. To utilize this heat 
some circulating fluid carries it from 
the reactor to a steam generator. 
Mr. Friend discussed some of these 
fluids and the reaction between them 
and various materials used to con- 
tain them. 

The most widely used material for 
carrying these fluids is_ stainless 
steel, with the 300 series austenitic 
stainless giving the best service al- 
though precipitation hardening or 
even carbon steels can be used if the 
pH of the fluid is high enough. Al- 
though stainless gives the best serv- 
ice, it is corroded by traces of 
chlorides, is unsusceptible to stress 
corrosion and crevice corrosion when 
oxygen is present in the fluid and 
can be attacked by liquid metals and 
molten salts. 

The fluids used to conduct heat 
from the reactor are water, liquid 
metals and molten salts. Gases and 
organic liquids have been tried but 
most organics decompose. Pure 
water is good to 500° F. but traces 
of chlorides and oxygen raise its 
corrosive properties. The control of 
purity and pH are -highly important 
where water is used. Above 500° F., 
liquid metals and molten salts are 
used. Mercury is an example of a 
liquid metal used while molten sodi- 
um or a mixture of sodium and po- 
tassium is representative of the 
molten salts. In the use of these 
fluids, the presence of oxygen is to be 
avoided since it causes the forma- 
tion of oxides which become radio- 
active and increase the corrosive 
properties of the fluid. Intergranu- 
lar decomposition accompanied by 
mass transfer of the wall material to 
cooler parts of the system resulting 
in clogging of the system is one of 
the biggest problems in the use of 
this types of fluid—Reported by 
J. H. McMinn for Chattanooga. 
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Present at the Past Ch 





airman’s Night Meeting Held Recently by the Cal- 











umet Chapter Were, From Left, Front: A. J. Scheid, Jr. (1951); E. W. 
Taylor (1949); M. A. Jones (1945); and I. N. Goff (1946). Back row, 
from left: E. T. Schwendemann (1950); P. H. Booth, present chairman; 
E. P. Epler (1943); J. R. Woodfill (1954) ; and F. S. Sutherland (1939) 








Indianapolis Completes 


Lectures on Corrosion 


The Indianapolis Chapter has just 
completed a series of educational lec- 
tures on “Corrosion and Related 
Problems”. Lectures and speakers 
were as follows: 


1. Chemistry of Corrosion, by N. P. 
Vahldieck, engineering scientist, Al- 
lis-Chalmers Manufacturing Co. Mr. 
Vahldieck discussed the electrochem- 
ical nature of corrosion. 

2. Resistance of Metal to Corro- 
sion,” by O. B. Ellis, senior research 
engineer, research laboratories, Arm- 
co Steel Corp. Mr. Ellis discussed 
metals with resistance to corrosion 
in varying situations. 

3. Role of Protective Coatings in 
Corrosion Prevention, by K. G. 
Compton, Bell Telephone Labora- 
tories, Inc. Mr. Compton covered 
metallic, nonmetallic, organic and in- 
organic coatings for corrosion pre- 
vention. 

4. High-Temperature Corrosion, 
Its Nature and Problems, by John R. 
Schley, Haynes-Stellite Co. Mr. 
Schley discussed the common forms 
of oxidation, the newer problems of 
oxidation and prevention of these 
forms of corrosion. 

The meetings were informative 
and interesting and well attended. 
Some new ideas were gained and old 
ones refreshed from this  series.— 
Reported by Dorothy Holbrook for In- 
dianapolis Chapter. 


Chicago-Western Has 
Its Own Spark-Plug 


The combined Chicago—Chicago- 
Western Chapters’ Ladies Night Meet- 
ing, consisting of a fine dinner, a 40- 
min. concert supplied by the Lindberg 
Chorus and a style show, drew an 
unusally large attendance of close to 
300, so many that tables for 12 had 
to be re-arranged to accommodate 14 
persons each. 

Carl Swartz, chairman of Chicago- 
Western, sums up the success of this 
event as follows: “As a result of this 
added experience I am confident that 
A.S.M. is right in trying to build en- 
thusiasm and drive into the local 
chapter officers. 

Every A.S.M. chapter must 
have a spark plug or more than one 
at all times, someone to keep track of 
things and to provide the incentive 
and push necessary to keep the chap- 
ter active at all times. If we could 
only somehow have this in every 
chapter we would have a combination 
that would be unbeatable”. 

It would not take long to find the 
nominee for the spark plug of the 
still-new Chicago-Western Chapter 
which has just completed a highly 
successful year of meetings, plant 
visits and educational activities. 








New Haven Tours Bridgeport Tube Mills 










A Combination Plant Tour-Technical Meeting Was Held Recently by New 
Haven Chapter. An unusually large group of members toured the tube mills 
at Bridgeport Brass Co. and later heard Gilbert Mott, director of engi- 
neering at Bridgeport discuss the “Engineering and Planning of a Mod- 
ern Tube Mill”. A movie, “The White-Tailed Buck” was shown between the 
tour and the talk. Present were, from left: Lloyd E. Raymond, technical chair- 
man; Mr. Mott; and Ed Holtberg, chairman. (Reported by James Baker) 


Ladies Meet in Montreal 





The Montreal Chapter’s Annual Ladies Night Was Recently Enjoyed by 
Members and Their Ladies. Shown, from left: G. M. Young, A.S.M. Vice- 
President, and Mrs. Young; Mrs. and Mr. K. W. Shaw, incoming chair- 
man; and Mrs. and Mr. Arnold Boehm, past chairman. Mr. Boehm proposed 
a toast to the past chairmen of the chapter which was replied to by R. W. 
Bartram, who traced the history of the chapter from its inception. 


Entertainment and a light talk completed the evening’s activities 


Tulsa Signs Up Student Members 


George Clay (Right), Chairman of the Tulsa Chapter, Is Shown Accept- 
ing Applications for A.S.M. Membership From University of Oklahoma 


Students During the Annual Students Night Meeting Held by the Chapter. 
National President Donald S. Clark was guest speaker at this meeting 
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At New England Regional Meeting 





Shown During the New England Regional Meeting Held Recently in Boston 
Are, From Left: S. Demirjian, General Electric Co., Technical Chair- 
man; T. Shidler, General Electric Co., Guest Speaker; J. Heger, U. S. 
Steel Corp., Speaker; and H. Stuck, Chairman of the Boston Chapter 


The New England Chapters A.S.M. 
(Boston, Hartford, New Haven, 
Rhode Island, Springfield and 
Worcester), met for a one-day re- 
gional meeting in Boston on May 10, 
1957. Technical talks on “New De- 
velopments in the Steel Industry” 
and “Small Gas Turbines — Their 
Challenge and Promise to the Metals 
Industry”, were presented by J. J. 
Heger, chief research engineer, stain- 
less steel, U. S. Steel Corp., and 
T. W. Shidler, manager, advance en- 
gine design, Small Aircraft Engine 
Department, General Electric Co. 
Tours to CBS, Hytron, in Danvers, 
Mass., General Electric Co., in Lynn, 
or the U. S. Army Quartermaster 
Research and Development Center in 
Natick were taken by most of the 
members attending the meeting. 

The guest speaker at the banquet 
held in the evening was Walter R. 
Dornberger, guided missiles consult- 
ant, Bell Aircraft Corp., who pre- 
sented a talk entitled ‘High Speed 
Rocket Flight”. A report of Dr. 
Dornberger’s address, as reported in 
the Boston Traveler, May 16, fol- 
lows: 

A former rocket warrior, who now 
thinks war is nonsense, feels that 
man must go personally into space 
to solve the problems of space travel. 
Dr. Dornberger is ready to go as 
soon as the U. S. Government will 
pay for construction of a space ship. 

Dr. Dornberger, at one time com- 
manding general of Germany’s giant 
rocket station at Pennemuende, su- 
pervised the development of the V-1 
and V-2 rockets, which might, he 
stated, have won World War II for 
Hitler if they had been used in the 
early fighting. 

His dream is of the day when man 
will be able to leave this planet and 
go traveling in space. According to 
Dr. Dornberger, it’s just a matter of 
money; the technical problems of 


METALS REVIEW (28) 


space travel are 90% solved. With 
the appropriate bankroll behind the 
project, we could whip into outer 
space within five or six years, he 
said, but, to do the job right, we 
must do it with a manned rocket, 
not just with a carload of instru- 
ments. 

We're concentrating too much on 
automatic gimmicks and too little on 
the abilities of man. Man is a re- 
markable instrument, created by 
God and endowed with remarkable 
powers, the powers of judgment, of 
reason, of free will. What good 
would it do us to build a moon 
rocket, load it with instruments and 
send it on a journey around the 
satellite and back? All it would 
prove would be that we can get 
there. We know that already. The 
information it would bring back 
would be scanty and primitive com- 
pared to the information available. 

What we need is a rocket that can 
carry a man into space and return 
with a safe landing. We need to 
have somebody who can step out of 
the rocket, carry his books and boxes 
into the office and say, “I was there. 
Here’s what it’s like’. 

Dr. Dornberger is convinced that 
we are ready now to start such a 
space project, but is skeptical of the 
chances of the U. S. Government or 
anyone else coming up with the 
money to finance the project. No- 
body invests millions in a project 
that returns no profits, he said, un- 
less, of course it’s war. 

And, speaking of war, the former 
German general has some positive 
opinions on that too. Within a few 
years, he said, we'll have defensive 
rockets capable of knocking down in- 


tercontinental hydrogen missiles. 
And, if the United States and the 
Soviets ever start hurling such 


weapons at each other, man will be 
on a swift journey toward self-de- 





struction. War is useless; man must 
not desert his common sense and 
start another one, or he would only 
be destroying himself. 

The V-2 rocket was 75% accurate. 
Perhaps the intercontinental missiles 
will be that accurate also. If they 
are, that would mean that 25 out of 
every 100 hydrogen-armed missiles 
would miss their target. They might 
hit a neutral country, they might 
swing around crazily and hit the 
country they started from. Man can 
develop great mechanical instru- 
ments, but he can never be sure 
that they’ll always work. And when 
they fail, watch out. 

The only solution Dr. Dornberger 
said, is to find the way to end all 
wars, which is up to the politicians 
and the statesmen—not the military. 
Another war could mean total de- 
struction. If people of all backgrounds 
can get along in the United States, 
as they do so well, then they should 
be able to get along in the rest of 
the world. We must find the way to 
give them that chance, Dr. Dorn- 
berger stated, and, when we do, 
then at last man can concentrate on 
getting to the stars. 


Surveys Trends in Field 
Of Engineering at Muncie 
Speaker: A. R. Spalding 


Purdue University 


A. R. Spalding, head of the de- 
partment of freshman engineering, 
was the speaker at the Muncie 
Chanter’s annual Student Night. His 
subject was “Trends in Engineering 
Education”’. 

A major portion of his talk was 
directed to the group of high-school 
students, teachers and school officials 
who were present as guests. Empha- 
sis was placed on the higher stand- 
ards being set and the acceleration 
of the work in the college engineer- 
ing curriculum. The importance of 
proper selection of subjects in the 
high school, with attention given to 
adequate coverage of mathematics, 
science, English and other basics 
was pointed out as being essential. 


Dr. Spalding noted that a com- 
bination of increased applications 
for admittance together with indus- 
trial advances has caused colleges 
and universities to raise their stand- 
ards and become more selective. The 
student who is inadequately pre- 
pared for college, or who is unable 
or unwilling to meet the pace will 
necessarily be denied admittance, or 
wili be dropped from enrollment at 
an early date in his college career. 

A lively discussion period followed 
the talk, with the students present 
taking a large part in it. This type 
of program is felt to be helpful and 
stimulating to the chapter as a 
whole as well as to the students.— 
Reported by R. R. Myers for Muncie. 








Activities of A.S.M.’s 
Documentation Groups 


A.S.M. activities in the field of 
documentation (indexing, abstract- 
ing, classification and new methods 
of literature retrieval) were present- 
ed before three different govern- 
mental departments or offices during 
a single week in the month of May. 
During that week invitations were 
accepted by A.S.M. to send repre- 
sentatives to meetings held by the 
Department of Defense in Washing- 
ton, the National Research Council 
of the National Academy of Sciences 
(also in Washington), and the Navy 
Department in New London, Conn. 

At the Pentagon in Washigton on 
May 16 a meeting was held of a com- 
mittee known as the Study Group 
on Information Centers. The com- 
mittee consisted of representatives 
of the Army, Navy, Air Force, the 
Materials Advisory Board and the 
National Academy of Sciences. This 
Study Group is analyzing the docu- 
mentation activities of the various 
divisions of the Defense Department 
with a view to possible correlation 
so as to reduce duplication of effort. 
Ancther purpose of this meeting 
was to review the status of several 
existing information centers on spe- 
cific subjects, and assess the present 
state of development along this line. 
The American Society for Metals 
was invited to send representatives 
who could present a progress report 
on the experimental Mechanized 
Searching Project at Western Re- 
serve University, which will point 
the way to eventual establishment 
by the Society of an information cen- 
ter on metallurgy. 

The presentation, which covered 
all of the activities of A.S.M. in this 
field, were made by Ernest E. Thum, 
editor of Metal Progress, Marjorie 
R. Hyslop, managing editor of Metal 
Progress and Allen Kent, associate 
director of the Center for Documen- 
tation and Communication Research 
at Western Reserve University. They 
described the history and develop- 
ment of the A.S.M. Review of Metal 
Literature (abstracting service), the 
ASM-SLA Classification of Metallur- 
gical Literature and punched card 
searching system, hand-sorted, and 
the experimental Pilot Plant Project 
for machine literature searching at 
Western Reserve University, financed 
under a five-year contract with the 
American Society for Metals. 

The second presentation, made at 
the National Academy of Sciences 
on May 20, was occasioned by the 
annual meeting of the Division of 
Industrial and Engineering Research 
of the National Research Council. 
On this occasion, Frank T. Sisco, di- 
rector of the Engineering Founda- 
tion, spoke on the “Importance of 
Documentation”. Mr. Sisco has been 
chairman of the A.S.M. Literature 
Classification Committee for the past 


two years and has just been named 
chairman of the new A.S.M. Stand- 
ing Committee on Documentation re- 
cently appointed by the Board of 
Trustees. He summarized _ the 
A.S.M.’s contributions toward solu- 
tion of the growing problem of doc- 
umentation and literature retrieval, 
and indicated the direction of future 
efforts. 

Finally, a meeting of East Coast 
Naval librarians, representing Navy 
installations from Florida to Maine, 
was held at the Navy Underwater 
Sound Laboratory in New Haven, 
Conn., on May 23. At this event the 
American Society for Metals was in- 
vited to present a description of the 
ASM-SLA Metallurgical Literature 
Classification and Punched Card Sys- 
tem. This presentation was made 
by Marjorie R. Hyslop, managing 
editor of Metal Progress and editor 
of A.S.M.’s abstracting service, the 
Review of Metal Literature. 





Precipitation Hardening 
Steels Topic in Washington 


Speaker: M. E. Carruthers 
Armco Steel Corp. 

M. E. Carruthers, Research Labora- 
tories, Armco Steel Corp., presented 
a talk entitled “Precipitation Harden- 
ing Stainless Steels’ at a meeting 
held by the Washington Chapter. 

The speaker made clear that these 
are specialty steels with narrowly de- 
fined properties. They are all char- 
acterized by high strength-to-weight 
ratios, strength at elevated tempera- 
tures, producibility in the mill and 
adaptability to fabrication. He then 
proceeded to give individual analysis 
of the principal numbers of this new 
family of steels, indicating their spe- 
cial advantages and limitations, cov- 
ering 17-7 Ph, PH 15-7 Mo, 17-4 PH, 
AM-350, and Stainless W.—Reported 
by F. P. Huddle for Washington. 





Temperature Control Oak Ridge Topic 





E. E. Stansbury, University of Tennessee, Spoke on “Measurement and Con- 
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trol of Temperature in Scientific Research and Development” at a Meet- 
ing Held in Oak Ridge. Shown are M. L. Pickelseimer and Dr. Stansbury 


Speaker: E. E. Stansbury 
University of Tennessee 


E. E. Stansbury, professor of met- 
allurgical engineering, University of 
Tennessee, presented a discussion on 
the “Measurement and Control of 
Temperature in Scientific Research 
and Development” at a meeting held 
by Oak Ridge Chapter. 

The discussion was centered around 
temperature sensing devices, primar- 
ily thermocouples, and the difficul- 
ties which arise in making very ac- 
curate high-temperature measure- 
ments such as are required in high- 
temperature calorimetry, materials 
testing or equipment operation (i.e., 
nuclear reactors). 

The historical development of 
thermocouples was traced from the 
discovery of the Seebeck effect to 
the present time. The desirable 
properties of a thermocouple were 


listed as: a high termal emf.; phys- 
ical and chemical homogeneity; good 
stability under operating conditions; 
and a high melting point. 

The advantages and disadvantages 
of the  iron-constantan, chromel- 
alumel, platinum-platinum + rhodi- 
um and other thermocouple mate- 
rials were discussed with respect to 
the above functions, and the difficul- 
ties in establishing accurate temper- 
ature scales were mentioned. 

Thermocouples in use may under- 
go changes due both to reaction with 
the environment and internal 
changes. Fabrication and processing 
may result in structural instabilities 
which later cause a drift in tempera- 
ture measurement. Environmental 
reaction is even more prone to cause 
errors, and even the method of at- 
taching the thermocouple may have 
an effect. — Reported by A. Goldman 
for Oak Ridge. 
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R. A. Flinn, Professor, University of Michigan, Spoke on the “Relation 


of Metal Structure to Service Performance” at a Meeting in Northwestern 


Pennsylvania. 


Shown are, from left: G. E. Mohnkern, vice-chairman; 


G. D. Kimpel, chairman; Prof. Flinn; and L. A. Hauser, technical chairman 


Speaker: R. A. Flinn 
University of Michigan 


Members of the Northwestern 
Pennsylvania Chapter heard a dis- 
cussion on the “Relation of Metal 
Structure to Service Performance” 
by R. A. Flinn, professor at the Uni- 
versity of Michigan, at a recently 
held meeting. 

The speaker presented five major 
factors upon which service perform- 
ance depends—service conditions, in- 
ternal stresses, design, soundness and 
the structure of the material. Other 
factors may contribute to prema- 
ture failure which may not be evi- 
dent in the structure and in such 
instances it is highly desirable to 
examine them to find the proper 
solution. 

In a general discussion of the fac- 
tors contributing to service per- 
formance, Prof. Flinn discussed sev- 
eral ways in which a change in the 
structure of the material can be ac- 
complished, and several fields of per- 
formance which are directly asso- 
ciated with service performance. 

Microhardness testing of the vari- 
ous phases within a material was 
described and the use of the strain 
viewer and its application to service 
problems and the part the electron 
microscope can play in the examina- 
tion of service failures were also dis- 
cussed. 

Slides were shown illustrating mi- 
crohardness testing, the strain view- 
er, abrasion testing, lubricated wear, 
nonlubricated wear and the use of 
the electron microscope in evaluat- 
ing the structure of heat resisting 
metals.—Reported by W. W. Lynch, 
Jr., for Northwestern Pennsylvania. 
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} A.S.M. is the largest publisher 


of books for the metals indus- 
t try in the world. 
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Lectures on Dislocation 
Theory in New Jersey 


Speaker: D. F. Gibbons 
Bell Telephone Laboratories, Inc. 


D. F. Gibbons, Bell Telephone 
Laboratories, Inc., presented a lec- 
ture on “Dislocations and What They 
Mean to the Practical Metallurgist” 
at a meeting in New Jersey. 

The speaker prefaced his talk by 
a reminder that metallurgy is still 
predominantly an art with a little 
science added. As an art, metallurgy 
has been practiced for nearly 4000 
years, whereas dislocation theory is 
a mere child, 30 years old, and so 
we cannot expect dislocation theory 
to revolutionize metallurgy  over- 
night. 

The dislocation theory was intro- 
duced by means of a historical sur- 
vey showing why the need for such 





a concept arose and describing some 
of the more important steps in its 
growth to maturity. Evidence which 
has been amassed to substantiate 
the existence of dislocations was de- 
scribed chronologically, starting with 
the simple two-dimensional bubble 
raft model, through crystal growth 
spirals and dislocation etch-pit tech- 
niques to the most recent direct elec- 
tron microscope evidence in crystals 
of platinum phthalocyanine. Empha- 
sis was placed upon the three-dimen- 
sional character of dislocation theory 
and that this viewpoint led to the 
concept of the Frank-Read source, 
which is such an important corner- 
stone in dislocation theory. 


Mr. Gibbons pointed out that be- 
cause metallurgy has flourished for 
so many years as a practical art, 
many predictions which dislocation 
theory could have made were antici- 
pated by the ingenuity of many gen- 
erations of metallurgists. However, 
two areas were reviewed to show 
that dislocation theory in one case 
answered “how” and in another is 
helping to gain an understanding of 
metallurgical engineering problems. 
The first example -was the use of 
“leveller rolling’ prior to severe 
deep drawing operations in mild 
steel and its connection with the 
strain aging phenomenon. The sec- 
ond was the understanding of work 
hardening by models involving the 
interaction of dislocations with each 
other and other stress fields in the 
metal. 

A few short remarks were made 
on the importance of metal “whisk- 
ers” in the field of plastic deforma- 
tion, since they behave as if they 
were perfect crystals. Two films 
were shown to emphasize certain as- 
pects of dislocation theory. The 
films were the Bragg Bubble model 
film and the General Electric crystal 
growth film.—Reported by M. Mar- 
golis for New Jersey. 
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resented a Talk on the “Dynamic 


the Tulsa Chapter. Dr. Clark is shown discussing opportunities in 
metallurgy and engineering with a few of the students who attended 
the meeting. George Clay, Tulsa chairman, is shown second from left 





Letter From Scotland 


James R. Munro, director of manu- 
facturing, Caterpillar Tractor Co., 
Glasgow, Scotland, recently sent the 
following letter to Secretary W. H. 
Eisenman, which is being reproduced 
as an indication of the world repre- 
sentation enjoyed by the Society. 


“It has been a year past now since 
I, family included, have established 
residence here in Scotland. If you 
are not aware of it, Caterpillar is 
building a sizeable factory in Glas- 
gow for the production of crawler 
tractors and it has been my responsi- 
bility to see that such gets built and 
operating. Needless to say, it has 
been a most interesting experience, 
worth all the trials and tribulations 
attached to it. 


“We are installing, in a 600,000 sq. 
ft. factory, plant facilities to produce 
the counterpart of two models of 
crawler tractors now produced in 
Peoria, Ill. These, of course, include 
the necessary heat treating equip- 
ment, which is still an old love with 
me. 


“In your recent letter, you mention 
my membership in the A.S.M. dating 
back to the mid-20’s. That also dates 
our first acquaintance, when you had 
occasion to be visiting the Golden 
Gate Chapter on the West Coast. 

“Metal Progress has been reaching 
me here, which, when finished with, 
is being passed on to our staff of 
Scots having an interest in the field 
of metals. I can assure you that 
they find the contents good reading 
and informative”. — 
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M.E.I. Reports on Its First Student 





Glen C. Boyce, Chemist and Foreman of the Iowa Malleabl 





e Iron Co., Was 


Accepted as the First Student of A.S.M.’s Metals Engineering Institute 


The correspondence school of the 
metals industry, A.S.M.’s new Metals 
Engineering Institute, has begun ac- 
cepting applications for home study 
in four of its 40 projected subjects. 
These are: Elements of Metallurgy, 
prepared under the direction of Ralph 
E. Edelman of Pitman-Dunn Labora- 
tories, Frankford Arsenal; Heat 
Treatment of Steel, by George F.. Mel- 
loy of Bethlehem Steel Co.; High- 
Temperature Metals, by C. L. Clark, 
Timken Roller Bearing Co.; and Ti- 
tanium, edited by Walter L. Finlay, 











Harry L. Hovis, Superintendent of Metals Processing, Hamilton Watch Co., 
Spoke on “Micro Metallurgy” at a Meeting of Long Island Chapter. Mr. 
Hovis’ talk dealt with unique specialty heat treating and fabricating prob- 
lems in the instrument field having to do with titanium, tantalum, hafnium 
and other special metals and alloys. He described the use of a “miniature 


steel mill” for drawing thin wire and rolling thin strip down 
to as low as a tenth of a thousandth inch thick. Shown at the meeting are, 
from left: G. W. Corrie, technical chairman; Mr. Hovis; and 
C. P. Sammis, vice-chairman. (Reported by R. H. Witt for Long Island) 


Rem-Cru Titanium Corp. 

Glen C. Boyce, 31, chemist and 
foreman of the Iowa Malleable Iron 
Co., Fairfield, Iowa was accepted as 
the first student in A.S.M.’s Metals 
Engineering Institute. He writes: “I 
am enjoying this course very much. 
The fact that the study material par- 
allels my work makes both my work 
and studies a great deal more inter- 
esting”’. 

About 65 students are already en- 
rolled and have started on their stud- 
ies, some on their own and others in 
classes organized by their companies. 

Other courses now in advanced 
stages of preparation include Metals 
for Nuclear Power, Electroplating, 
Steel Foundry Practice, Stainless 
Steels, Oxy-Acetylene Welding, Lead 
and Zinc, Steel Plant Processes and 
Gray Iron. 

Most of the texts are aimed at the 
“man at the fire’ and are written 
in easy-to-understand language, 
avoiding advanced mathematics and 
complex theory. ‘We try to teach 
a man what he needs to know to do 
his job better, or to take on a bet- 
ter job’, explains M.E.I. director, 
Anton Brasunas. “Although most of 
our courses can be handled with a 
high-school background, or a year of 
college, a few are more advanced and 
would require the equivalent of a B.S. 
degree in metallurgy. Metals for 
Nuclear Power by D. W. Lillie of 
General Electric Co. is one of the 
more advanced type of courses.” 

An unusual interest in the M.E.I. 
home-study courses has been ex- 
pressed by the training divisions of 
numerous large and small companies 
which visualize how these courses 
can be adapted for in-plant training. 

Persons interested in learning more 
about the Metals Engineering Insti- 
tute are urged to write to A.S.M. 
headquarters, 7301 Euclid Ave., 
Cleveland 3, Ohio, for further details. 
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Explains Water Resource Development 
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Ted B. Mathisen, (Left), Chairman of the Oregon Chapter for the 1957-58 
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Season, 1s Shown With Ralph H. Millsap, Vice-President, Portland General 
Electric Co., Who Presented a Talk on “Recreation—an Important Phase of 
Water Resource Development” at the Ladies Night Meeting in Oregon 





Speaker: R. H. Millsap 


General Electric Co. 


A nonmetallic program proved a 
popular event for the Ladies Night 
Meeting held recently by the Oregon 
Chapter. Ralph H. Millsap, vice- 
president, Portland General Electric 
Co., presented a talk entitled “Rec- 
reation — an Important Phase of 
Water Resource Development”. 

The conservation policy of Port- 
land General Electric in relation to 
the development of hydro-electric fa- 
cilities was explained. As PGE puts 
rivers and water to work for the 
generation of power, public recrea- 
tion facilities are constructed to pro- 
vide camping, picnicking, boating 
and other outdoor activities. This 
use stresses continued use of the 
area, erasing some of the stigma 
that heretofore has been attached to 
such construction in wilderness or 
semiwilderness areas and, at the 
same time, providing something for 
public use that wasn’t there before. 

As an example of this development, 
Mr. Millsap used Timothy Lake, a 
1400-acre reservoir formed by PGE 
near the crest of the rugged Cascade 
Mountain Range in the Mount Hood 
National Forest, 74 miles from Port- 
land. Timothy Lake was a meadow 
with several streams crossing it be- 
fore PGE moved in to form the lake 
as a reservoir of water to bolster 
downstream hydro-electric genera- 
tion in low flow periods of the fall 
and winter. 

Three forest camps will be provid- 
ed around the man-made lake, larg- 
est body of water in lake-dotted 
Mount Hood National Forest. The 
natural setting around the lake was 
disturbed only as was necessary to 
provide adequate facilities for vis- 
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itors, who will find a full lake of 
constant level through the summer 
months when recreation use is most 
desired. 

This area was reached only by 
trail until PGE moved in. Construc- 
tion required access roads. Now the 
lake is added, recreation benefits 
and easy access to the heart of a 


100 sq.-mile area is possible. Before 
the Timothy project, only the hardy 
outdoorsman, and only after a long 
hike or pack-in, could enjoy the area. 
The road also permits conservation 
of valuable timber resources. Over- 
age timber is salvaged and the mar- 
keting of other trees is possible 
under the sustained yield policy of 
the U. S. Forest Service. 

At Timothy native trout in the 
streams have been’ supplemented 
through plantings of other species 
by the Oregon State Game Commis- 
sion. Thus the lake and its tribu- 
tary streams promise to be a high- 
ly popular and productive trout-fish- 
ing resource. 

The camping facilities at Timothy 
are being constructed and will be 
maintained by PGE under a coopera- 
tive agreement with the Mount Hood 


National Forest. Also mentioned 
was another benefit of advanced 
planning. The borrow area from 


which material for the rolled, earth- 
fill Timothy dam was excavated was 
left in a flat condition. This area 
will be developed by the State in co- 
operation with the U. S. Forest Serv- 
ice as a small plane landing field. 

Mr. Millsap’s talk was illustrated 
by color slides, which indicated the 
thoughtful plannirg of the Timothy 
campgrounds and their equipment. 
Timothy is one of seven locations de- 
veloped or under development for 
multiple conservation benefits in 
conjunction with hydro-electric proj- 
ects.- Reported by Arthur H. Greis- 
ser for Portland. 
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A Recent Meeting Held by the Pittsburgh Chapter Featured a Panel Dis- 
cussion on the “Rapid Heating of Steel’. Members of the panel included 
B. E. McArthur, Magnethermic Corp., who spoke on “Low Frequency In- 
duction Heating of Steel”; Edward N. Case, Ajax Electric Co., who dis- 
cussed “Salt Bath Heating of Steel”; and Q. M. Bloom, Selas Corp. of 
America, whose topic was the “Rapid Heating of Steel by Gas”. A 25- 
year membership award was presented during the meeting to Gilbert Soler 
for Universal-Cyclops Steel Corp. Pictured is the speakers’ table during 
the award presentation. (Reported by H. W. Paxton for Pittsburgh) 














Metallurgical Careers 
Discussed at Penn State 


Speakers: R. S. Pratt 
D. I. Dilworth 


The speakers at a recent meeting 
of the Penn State Chapter were Roy- 
don S. Pratt, technical director, 
Bridgeport Brass Co., and David I. 
Dilworth, director of metallurgy, 
Crucible Steel Co. of America. 

Mr. Pratt opened his talk, “Oppor- 
tunities and Trends in Nonferrous 
Metal Industries’, with an examina- 
tion of the expansion of the nonfer- 
rous industry in recent years. He 
mentioned briefly such metals as alu- 
minum, titanium and _ zirconium, 
which have played such an imvortant 
part in this expansion. He stressed 
the need of continued research involv- 
ing these elements so that a more 
complete understanding of their 
fundamental properties may be ob- 
tained and they can be adapted to 
cheaper commercial production. 


He then enumerated and discussed 
points upon which an employer tries 
to evaluate a new man. Will the 
new man be completely honest in his 
approach to a job? It is essential 
that he presents the facts as he finds 
them, not as he thinks the boss 
wants them. Will the new man be 
able to work well with other people? 
This is a difficult question to answer 
and is an important one. Mr. Pratt 
feels this point is most important 
in the smaller plants where people 
must work more closely together 
than in the highly departmentalized 
organizations. 

Common sense, coupled with a 
good scholastic standing, is to be 
considered by the employer who, at 
the same time, must recognize that 
scholastic standings can sometimes 
be misleading. 

The prospective employee should 
have a good sense of purpose; that 
is, he should know why he wants 
to work for a company, and he should 
show..a willingness to work more 
than just the required eight hours 
a day. ¥ 

Mr. Pratt concluded by comparing 
Russian and American graduates. He 
believes that people who are free 
to choose their path through life will 
prove to be superior to those who 
have no choice in the matter. 

Mr. Dilworth’s speech was_ en- 
titled, “Guides in Planning a Metal- 
lurgical Career’. 

Mr. Dilworth believes that if an 
individual is going to make a success 
of himself, he must accept every job 
as a challenge. He must always 
think about future possibilities, and 
he must develop and expand any 
ideas which come into his mind. 

He named the four general areas 
in which a graduate can seek em- 
ployment — production, sales, re- 
search, and service—and he stressed 
the need to obtain the proper back- 


ground for the area which the grad- 
uate decides to enter. A knowledge 
of production methods will help the 
graduate to obtain the proper back- 
ground and will give him an under- 
standing of his position in the over- 
all scheme. 

It is necessary that one accepts 
and assumes responsibilities in in- 
dustry if he is going to gain suc- 
cess. Most companies today have 
training programs which help men 
to gain the know-how so that they 
can assume these responsibilities. 

The demand for metallurgists is 
steadily increasing. Some fields 
(such as nuclear reactors and air- 
craft industries) are still in their in- 
fancy, or in a continual state of de- 
velopment, and they represent an 
ever-increasing demand for the met- 
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A.S.M.-W.R.U. Program 
Ready for Test Runs 


X 
\ 
Q 
Q 
The pilot plant mechanized t 
literature searching project be- [ 
ing conducted for the American t 
Society for Metals at Western t 
Reserve University has now t 


senting much of the important 
metallurgical literature of 1955 Q 


ready for machine searching in 
September. An experimental X 
searching selector has been { 
built at the Center for Docu- 
mentation and Communication t 
Research at Western Reserve i 
University which can be used I 
to make test searches. 


t 
€} members are urged to Q 
participate in the test program Q 
by submitting typical questions 2 
and subjects for literature Q 
searches. A limited number of 
searches will be made covering 
only the literature of 1955. For 
those problems selected, perti- r 
nent information retrieved will 0 
be sent to the inquirer at no 0 
charge. a 


For details, write: 


t 
Q 
American Society for Metals 
Attention: Marjorie R. Hyslop 
7301 Euclid Ave. 
Cleveland 3, Ohio 
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reached the initial testing stage. 
More than 5000 abstracts repre- : 


have been processed and will be ; 


allurgist who is able to think. 

Mr. Dilworth concluded his talk 
with a warning to the graduate. The 
graduate must realize that a degree 
from college is no guarantee to suc- 
cess and that he must. constantly 
think and apply himself to his job 
if he is to gain that success.—Re- 
ported by D. Toland for Penn State. 


Explains A.S.M.’s Plans 
For Education at Purdue 


Speaker: A. de S. Brasunas 
American Society tor Metals 


The final meeting of the 1956-57 
season of the Purdue Chapter fea- 
tured a talk by Anton de S. Brasun- 
as, director, A.S.M. Metals Engi- 
neering Institute. Dr. Brasunas pre- 
sented an informative talk on the 
educational program of the Ameri- 
can Society for Metals. He pointed 
out that the current shortage of met- 
allurgical engineers will exist for 
some years to come, and A.S.M. has 
chosen to undertake an ambitious 
program for the distribution of in- 
formation to grade and high schools 
to attract qualified persons into the 
metallurgical field. 

It. is unfortunately true that a 
great many of the present-day met- 
allurgists came into this occupation 
through the “back door’, which indi- 
cates a need for guidance informa- 
tion, particularly at the high-school 
level. Currently, A.S.M. is active in 
cooperating with the National Sci- 
ence Teachers Association, and at 
the college level, A.S.M. is provid- 
ing for undergraduate scholarships 
in 55 schools and for fellowship 
awards in the graduate schools. 


. Several other projects are also under 
: consideration. 


Dr. Brasunas mentioned an A.S.M. 
Seminar Institute which would pro- 
vide for the education of various 
metallugical groups at all levels and 
in all phases of metallurgy. Also be- 
ing considered is an A.S.M. Research 
Institute to undertake studies of a 
metallurgical nature not being 
pursued by other research organiza- 
tions. A third project is a Metal 
Science University which would take 
students, probably at the undergrad- 
uate level and give them the most 
up-to-date metallurgical course of 
study possible in the United States. 

Finally, Dr. Brasunas described in 
detail the operation of the division 
of A.S.M. with which he is affiliated, 
the Metals Engineering Institute. He 
explained that there will soon be 
available to the metals industry cor- 
respondence courses in 40 metallur- 
gical and allied subjects which are 
being written for persons at a sub- 
college level. Four of the courses 
are now complete and are being 
used by individuals and for in-plant 
training groups’ throughout’ the 
United States and Canada.—Report- 
ed by K. H. Schneck for Purdue. 
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Discusses Failure Analysis of Metals 





Alfred Borneman, Chairman of the Department of Metallurgy, Stevens In- 
stitute of Technology, Presented a Talk on “Failure Analysis of Metals” 
at a Meeting Held by the New Jersey Chapter. Shown at the speakers’ table 
are, from left: J. Hauptly, chairman; Dr. Borneman; and S. Skowronski 


Speaker: A. Borneman 


Stevens Institute of Technology 

Members of the New Jersey Chap- 
ter heard Alfred Borneman, chair- 
man of the department of metal- 
lurgy, Stevens Institute of Technol- 
ogy, speak on “Failure Analysis of 
Metals” at a recent meeting. 

Dr. Borneman emphasized the im- 
portance of combining engineering 
knowledge with metallurgy to deter- 
mine cause for failures. It is com- 
mon for people, including engineers, 
to blame failures on substandard ma- 
terial without a thorough investiga- 
tion. Therefore a metallurgist must 
be familiar with engineering prin- 
ciples and good design practice to 
make complete analyses. Factors 
frequently involved in the cause for 
failures are design, choice of ma- 
terials, craftsmanship and environ- 
ment. It is essential to document the 
following type of data for a failed 
part—the manner in which the part 
was used and its environment, chem- 
ical analysis, macro and microscopic 
examinations, physical properties 
with consideration of the effects of 
section size and shape, and the char- 
acteristics of the failure. 

Failure which occurs when a part 
has insufficient elasticity to return 
to its original dimensions was de- 
scribed. An illustration of two steel 
rods having the same hardness but 
exhibiting different degrees of elas- 
ticity was shown. One rod was hard- 
ened by heat treatment and the other, 
having ‘less elasticity, was hardened 
by cold work. The-effect of the direc- 
tion of stress on brittle and ductile 
metals was described. ‘For example, 
tensile stress caused cleavage failures 
in brittle materials which have a 
granular appearance at the fracture 
‘surface. Fatigue-type fracture was 
said to have occurred in 90%. of 
failed mechanical parts. Frequently 
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parts fractured by fatigue failures 
have a fine texture with “beach 
marks” on portions of their fracture 
surface. Dr. Borneman described how 
the curvature and spacing of the 


“beach marks” indicate the nucleus 
and rate of fracture of a fatigue fail- 
ure. 

A number of excellent slides illus- 
trated examples of failures due to the 
most common causes. A broken rig- 
ging shackle which should have been 
made of hardenable steel to have 
sufficient strength for its design was 
shown. Microscopic examination re- 
vealed the manufacturer chose a steel 
which could not be heat treated to 
provide the required strength. Micro- 
graphs illustrated substandard ma- 
terial having nonmetallic inclusions 
which were starting points of frac- 
tures. Poor craftsmanship was ex- 
emplified by the lack of the proper 
amount of forging work in the broken 
link of an anchor chain which left 
several thousand dollars worth of 
anchor stranded at the bottom of the 
Caribbean Sea. An example of poor 
design was brought out in a discus- 
sion of the failure of bolts which sup- 
ported a load at one corner of their 
heads. Proper designing would have 
provided the type of washer under 
the bolt head that would distribute 
the load evenly. 

Dr. Borneman concluded with a re- 
minder that engineering should be 
combined with metallurgy in failure 
analysis.—Reported by Arnold Klein 
for New Jersey. 





Presents Talk on Arc-Cast Molybdenum 


Speaker: Robert R. Freeman 
Climax Molybdenum Co. 


At a recent meeting of the Los 
Alamos Chavter, Robert R. Freeman 
of Climax Molybdenum Co., presented 
a talk entitled “Arc-Cast Molybde- 
num and Molybdenum-Base Alloys”. 

Until World War II, pure molyb- 
denum was used mainly in lamps 
and electronic tubes. Mr. Freeman 
outlined the development of the arc- 
casting technique which now permits 
production of molybdenum ingots 
weighing as much as 1000 lb., and 
noted that development work is pres- 
ently concerned with alloys of mo- 
lybdenum. because of their much bet- 





Robert R. F. reeman, Climax Mibsukean Co., aes on  heotae Molyb- 
denum and Molybdenum-Base Alloys” at a Meeting of the Los Alamos Chap- 
ter. At the speakers’ table are, from left: Mr. Freeman; W. N. Miner, chair- 
man; and Frank Kubosch, past chairman and 25-year member of the Society 


ter high-temperature properties. 

Mr. Freeman then compared the 
mechanical properties of pure mo- 
lybdenum with those of its alloys 
and showed that both are sensitive 
to processing variables. 

The rest of the talk concerned 
commercial availability, fabrication 
techniques, protective coatings and 
new applications for these materials. 
Excellent illustration was provided 
by a series of well-chosen slides. 

At the dinner which preceded the 
talk, a 25-year certificate was pre- 
sented to Frank Kubosch, a charter 
member and past chairman of the 
Los Alamos Chapter:—Reported by 
H. L. Brown for Los Alamos. 
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Nuclear Plant—The Nuclear Mate- 
rials and Equipment Corp., with of- 
fices in Pittsburgh and in Apollo, 
Pa., has been formed, with Z. M. 
Shapiro, A.S.M., as president, and 
Frederick Forscher, <A.S.M., and 
Leonard Pepkowitz, as_ vice-presi- 
dents. The firm renders service and 
products for the nuclear power in- 
dustry. 


Set Up Lab—The Metals Research 
and Development Corp. has _ estab- 
lished and will act as a laboratory 
and consulting service to industry 
and governmental agencies. It will 
perform work in the metals, cermets 
and ceramics area, specializing in nu- 
clear reactor core component work 
and such fields as powder metal- 
lurgy, bonding, metal powder rolling, 
high-temperature alloys, refractory 
metals and rare earth metals. 


Changes Name—The name of the 
Olin Revere Metals Corp. has been 
changed to Ormet Corp. Ormet is 
jointly owned by Olin Mathieson 
Chemical Corp. and Revere Copper 
and Brass, Inc. 


Metallurgical Heart—Metallurgy and 
medicine have combined forces to de- 
velop the first metal spring ever used 
to repair a human heart. Made of 
Elgin National Watch Co.’s main- 
spring material, “Elgiloy”, Y-shaped 
springs were experimented with first 
in dogs. A diamond-shaped spring 
wrapped with nylon finally was 
placed in a Detroit woman’s heart. 
Surgeons estimate it already has 
functioned over 40 million times. 


Bigger Boxes — Foil-covered cartons 
in larger sizes will be available soon 
from a new Reynolds Metals plant in 
Richmond, Va., where four high- 
speed, seven-color presses will handle 
44-in. stock instead of the usual 24- 
in. or 30-in. width. 


Care-Free Homes—Aluminum Co. of 
America is canvassing the country 
for builders to construct “‘care-free”’ 
homes using a maximum of alumi- 
num inside and out. The company 
hopes to enlist about 50 contractors 
to put up the Alcoa-designed one- 
story houses at their own cost. Alcoa 
will supply aluminum and publicity. 


Announce Course—The second annual 
course on “Investment Castings”, 
sponsored by the Investment Casting 


Institute, will be held at M.I.T. the 
week of Sept. 9-13. It will be under 
the direction of N. J. Grant and How- 
ard F. Taylor and will include lec- 
tures, laboratory exercises and dem- 
onstrations. 


Fusion Research—Safe and inexpen- 
sive power from the fundamental 
process of the hydrogen bomb is 
the goal of a scientific search that 
has been launched at General Elec- 
tric Co.’s Research Laboratory in a 
research program set up to study the 
fusion process. 


Symposium—A symposium on “Com- 
puters and Data Processing” will be 
held Aug. 29-30, at the Albany Hotel 
in Denver, Colo. Information from: 
J. Marshall Cavenah, Electronics Di- 
vision, Denver Research Institute, 
University of Denver, Denver 10. 


Adds Division—The new Pelletizing 
Division of Surface Combustion 
Corp. will market and engineer the 


process and equipment for complete. 


pelletizing plants. Arthur W. Storm 
has been appointed chief engineer. 


Awarded Contract — Solar Aircraft 
Co. has received a $1,384,000 supple- 
mentary contract for gas-turbine- 
powered airborne generator sets from 
the Air Force’s Air Materiel Com- 
mand. The sets will be powered by 
Solar’s 50-hp. Mars gas turbine en- 
gines and will be installed in the Boe- 
ing KC-97 tanker. 


To Build—Stevens Institute of Tech- 
nology has begun construction of a 
seven-story science-engineering build- 
ing which will gather under one roof 
the departments of physics, metal- 
lurgy and electrical engineering in 
an effort to foster a closer working 
relationship between scientists doing 
research in different disciplines. The 
third and fourth floors will be used 
by the metallurgy department which 
is conducting research into high-speed 
and high-temperature metals and 
new techniques in powder metal- 


lurgy. 


Joins Study Group—cClevite Corp. of 
Cleveland, producers of electronic 
equipment, bearings and ordnance, 
has become a participant in the Case 
Industrial Nuclear Center Study 
Group, the seventh corporation work- 
ing with the Institute towards what 
is hoped will be the construction and 


operation of a nuclear research de- 
velopment and testing center in Ohio. 


Soaking Pits—U. S. Steel Corp.’s 
Gary Works has placed a contract 
for the erection of 48 one-way fired 
soaking pits equipped with the jet 
pump recuperating systems with Sur- 
face Combustion Corp. The installa- 
tion will consist of 12 four-hole bat- 
teries; pits will be 27 ft. long, 9% 
ft. wide and 15 ft. deep. Covers will 
be operated by electronic remote con- 
trol from crane cabs. 


Enrollment to Increase—The Census 
Bureau has estimated that college 
and university enrollments will sky- 
rocket from 2.8 million in 1955 to 
4.9 million in 1965, a 75% increase 
over the ten-year period. Attend- 
ance at Ohio colleges and universi- 
ties in 1970 is expected to be twice 
1955 enrollment. 


Symposium—A symposium on “Reli- 
ability and Quality Control” to be 
held Jan. 6-8, 1958, at Hotel Statler, 
Washington, D.C., will cover reliabil- 
ity organization and management, 
theory and mathematical techniques, 
application of these techniques, de- 


sign information, education and 
training for reliability. Program and 
information from: Richard M. 


Jacobs, RCA, Bldg. 108-2, Moores- 
town, N.J. 


Welding Method—Lite-Line Metal In- 
dustries Division, Copperloy Corp., 
has announced development of a 
welding method which permits auto- 
matic, continuous welding of mag- 
nesium, using the shielded inert arc, 
consumable electrode process. It em- 
ploys a small-diameter coiled wire 
as both filler metal and electrode, has 
been widely applied to the’ welding 
of other metals, but never before 
been successfully used in the fabri- 
cation of magnesium, It is equally 
applicable to the welding of alumi- 
num, 


Expands Facilities—Construction of 
a research and development pilot 
plant building at the Electrode Di- 
vision, Great Lakes Carbon Corp., 
has been started at Niagara Falls, 
N.Y. Facilities will duplicate every 
unit operation of carbon and graphite 
production and will produce newly 
developed and improved graphite and 
carbon products on a _pilot-plant 
scale. 
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Melvin L. Bleiberg, at Bettis Laboratory since 1952, operates the specially designed cooling system 
for his unique low temperature in-pile cryostat. Mr. Bleiberg is a member of the Solid State Studies 
Group, which works on fundamental metallurgical projects at Bettis. He received his master's degree in 
metallurgy from the University of Pittsburgh under the Westinghouse educational assistance program. 


inset shows sample chamber heat exchanger before being enclosed in an aluminum housing. The 
; coolant gas enters the chamber from the aluminum tubing and circulates through the heat exchanger 
al which is a double-pitch, double threaded screw. The test samples are enclosed inside this heat exchanger. 
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THE RESEARCH AND DEVELOPMENT OF NUCLEAR FUELS 


| A Study of Property Changes under 


Radiation at Low Temperatures 


Nuclear fuel materials undergo drastic prop- 
erty changes due to neutron irradiation. Met- 
allurgists at Bettis Atomic Power Division 
are actively conducting research in this new 
field of nuclear energy. 

One typical experiment is the determina- 
tion of the property changes of fissionable 
materials in-pile at low temperature. This 
unique study is based on previous work done 
by metallurgists at Bettis Plant* which 
showed that uranium-base alloys exhibit 
phase changes due to the influence of neu- 
tron bombardment. 

In order to study this phenomenon, a spe- 
cial experimental facility had been designed 
to obtain and sustain low temperature dur- 
ing irradiation of fissionable material. How 
to remove the heat generated by fissioning 
of uranium was the major problem in this 
experiment. M. L. Bleiberg, senior engineer, 
solved the problem by developing a cryostat 
in which specimens of fissionable materials 
could be maintained at temperature of less 


than -100° C. by means of flowing helium 
gas cooled by liquid nitrogen. 

The first cryostat will be inserted into the 
reactor at Brookhaven National Laboratory, 
where it will become a semi-permanent fa- 
cility to test different samples of nuclear 
materials. The data obtained from these 
tests will be used to develop improved fuel 
alloys for the nuclear reactors now being de- 
signed and developed at Bettis Atomic Power 
Division. 

This is only one example of the challenging 
work conducted here. We welcome inquiries 
from metallurgists interested in the excellent 
careers offered by the new and growing nu- 
clear power industry. Please address your 
résumés to: Mr. M. J. Downey, Department 
A-170, Bettis Atomic Power Division, West- 
inghouse Electric Corporation, P.O. Box 
1468, Pittsburgh 30, Pennsylvania. 


*M. L. Bleiberg, L. J. Jones, B. Lustman, “Phase Changes 
in Pile-Irradiated Uranium Base Alloys,” Journal of Ap- 
plied Physics, Volume 27, p. 1270-83 (1956). 


BETTIS ATOMIC POWER DIVISION 





Westinghouse 


Next month—Metallurgical Process Development—Weld-Conditioning of Reactive Metals for Nuclear Applications 
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M. J. Bajor, Assistant Supervisor, Bars and Semifinished Products, Qual- 


ity Control, Inland Steel Co., Spoke on the “Effects of Lead on the Me- 
chanical Properties of Steel” at a Meeting Which Was Held Recently 
by the Calumet Chapter. Pictured, from left: A. J. Scheid, technical 
chairman of the meeting; Mr. Bajor; and P. H. Booth, chapter chairman 


Speaker: M. J. Bajor 
Inland Steel Co. 


“The Effects of Lead on the Me- 
chanical Properties of Steel” was the 
subject of a talk given by M. J. 
Bajor, assistant supervisor, bars and 
semifinished products, quality control, 
Chicago Division, Inland Steel Co., 
at the annual Past Chairman’s Night 
held by the Calumet Chapter. 

Mr. Bajor stated that controlled 
lead additions to various types of 
steels are effective in improving the 
machinability ratings. The side ef- 
fects of this addition on other prop- 
erties has been a subject of numer- 
ous investigations. The speaker re- 
viewed the influence of lead on the 
mechanical properties of steels. His 
data were based on published litera- 
ture and the studies conducted or 
sponsored by his company. 

Comparisons were tabulated be- 
tween leaded and nonleaded steels 
of similar compositions. The various 
tests indicated certain trends which 
can be summarized as follows: 

Strength Levels—The yield and 
tensile strengths of steel at room tem- 
peratures and elevated temperatures 
are not materially affected by lead 
additions in either the longitudinal or 
transverse direction. Some varia- 
tions in results between leaded and 
nonleaded specimens have been ob- 
served but the magnitude is well 
within the limits normally encoun- 
tered within any one grade of steel. 

Ductility—Elongation and _ reduc- 
tion of area do not appear to be sig- 
nificantly affected by the presence of 
lead but a trend of slightly lower 
values was noted, particularly in oil 
quenched and tempered specimens 
representing the longitudinal direc- 
tion..At elevated temperatures, Jjhow- 
ever, a decided decrease occurs, be- 
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ing greatest at approximately 621° 
F., the melting point of lead. 
Impact and Resistance — Impact 
strength is not adversely affected by 
the additions of lead, and, when eval- 
uating impact characteristics using 
a 15 ft-lb. energy level, the leaded 
specimens exhibit a corresponding 
lower transition temperature. Below 


the transition temperature range 
leaded specimens’ exhibit higher 
energy absorption’ characteristics 


whereas the reverse trend occurs 
above the transition temperature 
range. The magnitude of the dif- 
ference in both instances is small. 

Fatigue—Fatigue properties are 
not adversely affected by the presence 
of lead except when the tensile 
strength of the grade exceeds ap- 
proximately 130,000 psi. or when the 
specimen represents an unnotched 
condition. The significance of this 
latter condition is that practical en- 
gineering design can seldom achieve 
an unnotched condition. 

Other Properties—The limited data 
for damping characteristics, magnet- 
ic and electrical properties and 
hardenability are somewhat incon- 
clusive but do indicate that no ap- 
preciable effect is caused by lead ad- 
ditions to steel—Reported by J. W. 
Luoma for Calumet. 





Philadelphia Juniors Hear 


Surface Finishing Talk 
Speaker: Edwin Ottens 
Philco Corp. 


An interesting talk on the subject 
of “Surface Finishing” was present- 
ed at a meeting of the Junior Sec- 
tion of the Philadelphia Chapter by 
Edwin Ottens, chemical engineer for 
the Philco Corp. Mr. Ottens pre- 





sented a picture of the development 
of protective coatings over the past 
30 years, with emphasis on their 
utility as a base for painting on me- 
tallic surfaces. 

The two most important protec- 
tive coatings for metallic surfaces 
are the chromate and the phosphate 
types, both of which are conversion 
coatings with the base metal being 
converted to the protective com- 
pound. 

In the chromatic process, an acid 
solution of sodium dichromate is 
used to supply chromium ions at the 
metal -interface. Subsequent paint 
adhesion is improved by the acid 
coating, because paint oils will tol- 
erate acid but, in the presence of an 
alkaline atmosphere, will produce a 
layer of soap on a metallic surface. 

While the chromate coating is 
amorphous and provides a continu- 
ous surface protection, the phos- 
phate coating is crystalline and is 
not inherently corrosion resistant. 
The prime function of the phosphate- 
type coating is to act as a good me- 
chanical and chemical base for paint 
or other rust preventive compounds. 
The phosphate solutions are so weak 
in their acidity that a chromic acid 
rinse is employed as a final step to 
provide moderate acidity for paint 
adhesion. Experience has shown that 
manganese phosphates are best if no 
paint is to be used on top of the 
coating. 

Because the trend is toward very 
carefully controlled _ fine-grained, 
smooth, dense coatings, the number 
of coats of paint required to pro- 
duce a durable attractive product 
has been greatly reduced. This is 
possible because the smoother coating 
is more easily covered and the denser 
coating requires less paint covering 
to provide adequate oxidation resist- 
ance. By using modern surface fin- 
ishing techniques, the automobile in- 
dustry in some instances has been 
able to cut the number of coats of 
paint required from ten down to two 
or three. 

Following his discussion, Mr. Ot- 
tens conducted a question period in 
which all present participated.—Re- 
ported by W. L. Hunsberger for 
Philadelphia Junior Section. 
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| New Films 











Aluminum Finishing 


A 15-min. color and sound film pro- 
duced by Turco Products, Inc., demon- 
strates every aspect of aluminum 
finishing from pre-cleaning prior to 
conversion coating to painting and 
final assembly. Filmed on location 
during the production of aircraft 
fuel tanks, this 16-mm. film takes its 
viewers through the production cycle 
necessary to paint and complete the 
tanks. It is available through Turco 
Products, Inc., 6135 South Central 
Ave., Los Angeles 1, Calif. 
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A.S.M. Review of 
Current Metal Literature 


An Annotated Survey of Engineering, 
Scientific and Industrial Journals 
and Books Here and Abroad 
Received During the Past Month 


Prepared at the Center for Documentation and Communication Research, 
Western Reserve University, Cleveland, 
With the Cooperation of the John Crerar Library, Chicago. 


Annotations carrying the designation (CMA) following the 
reference are published also in Crerar Metals Abstracts. 


AQUA 


GefiGral 
Mejalfargy 


288-A. Development and Growth of 
the Australian Steel Industry. Engi- 
neer, v. 203, Mar. 29, 1957, p. 501-502. 


History of the Australian steel in- 
dustry and present sources of raw 
materials. (Alla, A2; ST) 


289-A. (Finnish.) Production Prospects 
of Otanmaki Titanium Ore. O. Runo- 
linna. Teknillisen Kemian Aikakaus- 
lehti, v. 14, Mar. 15, 1957, p. 107-110. 
(CMA) 


The ore mined by Otanmaki Co. 
(Finland) contains 28% _ ilmenite 
(FeTiOs), 35% magnetite (FesO.) and 
1% pyrite (FeS:), the remainder be- 
ing silicates. The production, which 
began in 1953, reached an output 
of 743,000 tons in 1956. It is com- 
posed of iron concentrates and sin- 
ter, vanadium pentoxide, iron pyrite, 
ilmenite concentrate and crushed 
stone. (A4p, Alla; Ti, 14-9) 


240-A. (French.) Some New Applica- 
tions of Rare-Earth Metals. Felix 
Trombe. Chimie et Industrie, v. 77, 
Mar. 1957, p. 540-546. (CMA) 


Rare earths promise significant 
applications in metallurgy, mainly as 
alloy components and as refining 
agents. It is the intense chemical 
affinity of rare earth elements to 
both metals and nonmetals, com- 
bined with the high refractoriness of 
the compounds so formed, that is the 
principal source of their valuable 
metallurgical properties. The study 
of the alloys has not yet lasted long 
enough (especially that involving the 
yttrium group of the rare earths) 
to permit of definite conclusions of 
practical applications; the high price 
of these substances is a handicap. 
One may mention the high melting 
point of PrGaz (1470° C.), of the 
system praseodymium-gallium with 
components melting very much 
lower (gallium melts at 29.5° C.). 
Considerably more important is the 
role the rare earths may play as 
refining agents. A few thousandths 
by weight added to cast iron causes 
the precipitation of the spheroidal 
graphite which characterizes the 
mechanically superior variety of 
cast iron. One or two thousandths 
added to stainless steel insures its 
perfect forgeability. The life of 
wires for electric heating (made of 
Ni-Cr or other alloys) is consider- 
ably prolonged when small amounts 
of rare earth metals are added to 


the material. The separation of 
rare earths being too expensive, mix- 
tures of them are used in the op- 
erations mentioned above; Lan- 
ceramp is composed of lanthanum, 
cerium, neodymium, praseodymium 
and samarium and is obtained from 
electrolytic slimes; misch metal con- 
tains mainly lanthanum, cerium and 
neodymium and is produced directly 
from monazite. 

(A general, 17-7; EG-g, AD-n) 


241-A. (French.) Some Generalities on 
Titanium and Its Metallurgy. Marcel 
Fourment. Société des Ingenieurs 
Civils de France, Memoires, v. 110, 
Jan-Feb. 1957, p. 11-21. (CMA) 


A lengthy review of titanium met- 
allurgy surveys its historical develop- 
ment, the current economic situation 
as regards titanium production, the 
properties of metal and its alloys 
(alpha, beta, and alpha-beta), the 
production of titanium by the re- 
duction of its tetrachloride (Kroll 
process) and by elecrolytic reduction, 
various melting methods, and re- 
fining of the metal. 

(A general; Ti) 


242-A. (German.) Titanium, Its Manu- 
facture and Properties. W. Hess. 
Chemische Rundschau, v. 10, Apr. 1, 
1957, p. 141-144. (CMA) 


Production statistics, metallurgy 
and properties of titanium described. 
Several tables and diagrams illus- 
trate the characteristics of various 
commercial kinds of titanium pro- 
duced in Germany by F. Krupp in 
Essen, and Vereinigte Deutsche Met- 
allwerke in Frankfurt. 37 ref. 

(A general; Ti) 
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i The subject coding at the end t 
2 of the annotations refers to the 2 
Q revised edition of the ASM-SLA ’) 
QU Metallurgical Literature Classi- 2 
Q fication. The revision is cur- Q 
Q rently being completed by the 
U AS.M. Committee on Literature Q 
2 Classification, and will be pub- 
Q lished later in the year. AQ 
d schedule of the principal head- 
Q ings in the revised version was Q 
2 published in the February issue. Q 
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248-A. (Portuguese.) Some Occur- 
rences of Allanitic Ores in Rio Grande 
do Norte. R. Agrentiere. Hngen- 
haria, Mineracao e Metallurgia, v. 25, 
Mar. 1957, p. 129-132. (CMA) 


The author visited several locali- 
ties in the State of Rio Grande do 
Norte, in northeastern Brazil (town- 
ships of Santa Cruz, Ezequiel and 
Fernando Pedrosa), which had been 
reported as bearing minerals of the 
group of allanite (synonyms: orthite, 
ceric epidote; constitution: (Ca, Ce, 
Th)2(Al, Fe, Mg)sSisO2(OH)). Rock 
bodies containing these minerals are 
associated with altered pegmatites of 
the region. Field examination of 
the radioactivity of the ores pointed 
to the existence of uranium as well 
as thorium. The survey was of a 
preliminary character. 9 ref. 
(Alla; U, Th, 14-9) 


244-A. Ion Exchange in a Modern 
Nickel-Chromium Plating Plant. Elec- 
troplating and Metal Finishing, v. 10, 
Apr. 1957, p. 116-118. 


Operation of ion exchange columns 
for the recovery of water and cop- 
per, nickel and chromium from rinse 
water of plating plant. 

(A8b, L17; Cu, Ni, Cr) 


245-A. Hazards of Beryllium and 
Its Compounds. Katherine Williams. 
Industrial Chemistry, v. 33, Apr. 1957, 
p. 191-193. 


Discovery of toxic effects due to 
beryllium, refers to the characteris- 
tics of beryllium poisoning, acute 
and chronic, and describes preven- 
tive control measures. (A7n; Be) 


246-A. Dust Problems of the Iron 
and Steel Industry—Measures to Stop 
Atmospheric Pollution. M. W. Thring 
and R. J. Sarjant. Iron and Coal 
Trades Review, v. 174, Mar. 29, 1957, 
p. 731-735. 


Problems of dust control in arc 
furnaces, blast furnaces, coke ovens, 
reheating furnaces and heat treat- 
ment furnaces. (A8a, D general; ST) 


247-A. Heat, Fuel and Power 
Balances in an Integrated Steelworks. 
J. Roberts and J..C. A. Cowan. Iron 
and Coal Trades Review, v. 174, Apr. 
5, 1957, p. 781-791. 


Integrated iron and steel plants 
can be made almost independent of 
outside sources of energy and may 
be able. to sell surplus energy to 
outside consumers; how over-all en- 
ergy balance of a new plant was 
pre-planned. (A5, 16; ST) 


248-A. Concentration of Blast Fur- 
nace Flue Dust. S. B. Das Gupta 
and P. I. A. Narayanan. Journal of 
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Scientific and Industrial Research, v. 
16A, Jan. 1957, p. 42-44. 

Tabling of the dust after classi- 
fication provided a satisfactory re- 
covery. The concentrate could prob- 
ably be fed back into the furnace 
after sintering. (A8a, D1) 


249-A. Copperbelt of Northern Rho- 
desia. Ronald Prain. Metal Indus- 
try, v. 90, Mar. 29, 1957, p. 245-247. 
Development of copper mining in- 
dustry in Northern Rhodesia and 
its present and future positions. 
(Alla; Cu) 


250-A. Prevention of Accidents in 
Iron and Steel Works. Metallurgia,v. 
55, Apr. 1957, p. 171-172. 


Notes recommendations of commit- 
tee of British Iron and Steel Federa- 
tion on safe coupling of ingot cast- 
ing cars; operation of straightening 
machines and prevention of gassing 
accidents. (A7p, W19e, 1-2; Fe, ST) 


251-A. Tungsten Utilization for 
High Purity Applications. Russell C. 
Nelson. Mines Magazine, v. 57, Mar. 
1957, p. 68-73. 

Refining, alloying, fabrication and 
use of tungsten by the electronic, 
electrical and carbide industries. 

(A general, C general, Ti, 17-7; W-a) 


252-A. Manganese Situation. Fritz 
A. McGonigle. Mines Magazine, v. 
47, Mar. 1957, p. 112-115. 


Future of the manganese industry; 
manganese deposits in U.S.A. and 
foreign countries. (A4n; Mn, 14-9) 


2538-A. Titanium—Today and To- 
morrow. Kim Darby. Modern Met- 


als, v. 13, May 1957, p. 84. (CMA) 


The growth of the titanium indus- 
try in a period of ten years is 
noted. The industry has a $1 bil- 
lion potential by 1965 and may 
eventually reach the current levels 
of the aluminum and stainless steel 
industries. Government has a lesser 
role in the industry than a few 
years ago. The operations of five 
sponge producers are _ described; 
three other firms will enter the 
field soon. The trend is toward 
sodium reduction of titanium but 
great efforts are being expended to 
find a cheap electrolytic method. 
Sponge melting firms, TiCk pro- 
ducers, and firms extruding titanium 
are discussed. (A4, C general; Ti) 


254-A. Uranium Requirements of 
the Western World. South American 
Mining Engineering Journal, v. 68, 
Mar. 8, 1957, p. 423-427. 


Development of peacetime uses of 
thermonuclear’ reactors’ indicates 
that the demand for uranium oxide 
will expand greatly during the com- 
ing years, and that it may be of 
the order of 100,000 tons a year. 
(A4p; U) 


255-A. Molybdenum. A Materials 
Survey. W. McInnis. U.S. Bureau 
of Mines, Information Circular 7784, 
Apr. 1957, 77 p. (CMA) 


Following a brief historical sur- 
vey of molybdenum development 
and production, the geology and 
resources of numerous molybdenum 
deposits in the Western United 
States and in North Carolina are 
described. Supply of and demand 
for molybdenum are considered. 
Mining methods of the Questa 
(N.M.) and Climax mines and the 
beneficiation. and conversion prac- 
tices of several firms are discussed. 
Production, world trade, controls, 
forms, properties and uses of molyb- 
denum are treated thoroughly. 

(A4, B general; Mo) 
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256-A. New Heating Element Ma- 
terial. Metallurgia, v, 5v, May 1907, 
p. 239-240. (CMA) 

Aktiebolaget Kanthal (Sweden) 
has developed a cermet based on 
MoSis and SiOz which is hard and 
brittle and has high bending and 
tensile strength and low impact 
streneth. Its density increases in 
the first few hours of operation as 
a u€auug erement since the sintering 
process continues. Designated Kan- 
thal-Super, the cermet is intended 
for use at about 1600° C. Element 
life depends on furnace conditions, 
such as surface loading and fre- 
quency of temperature change. 

(A general; SGA-q; 6-20) 


257-A. (French.) Future of the Iron 
and Steel Industry and Industrial De- 
centralization. Andre Guedras. Met- 
allurgie et la Construction Mecanique, 
v. 89, Apr. 1957, p. 303-305. 

The discovery of natural gas in 
the southwest of France and the 
expansion of the metallurgical indus- 
try, which is seeking new sources of 
ore, will perhaps lead to the erec- 
tion of new works either at Bayonne 
or Bordeaux. Factors involved in 
the selection of an _ ore-reducing 
process. (A4n; RM-m, Fe, ST) 


258-A. (French.) Symposium on Spe- 
cial Steels at 5th Chemistry Exhibi- 
tion. Metallurgie et la Construction 
Mecanique, v. 89, Apr. 1957, p. 315-326. 


Contains the following lectures: 
M. Dingeon, Chromium and Ferro- 
chromium in Special Steels; Walter 
Peter, Steels With High Chromium 
Content; M. Herzog, Aluminum- 
Chromium Steels. Composition, 
properties and applications are cov- 
ered. (A general; ST, Cr, Al) 


(German.) Contribution to the 
From 
Metall, 


259-A. 
Technology of Tin Recovery 
Scrap Metals. H. Anders. 
v. 11, Apr. 1957, p. 305-306. 


Contamination of white metal 
scrap by iron, zinc and sulphur. 
Addition of fluxes; smelting in blast 
furnace. Recovery of the oxides of 
tin, zinc and lead by Cottrell precipi- 
tation. 2 ref. 

(Alld; Sn, Zn, Pb, RM-p) 


260-A. (Porituguese.) Manganese in 
the State of Amapa. Joao Gustavo 
Haenl. ABM-Noticiario, v. 11, Mar. 
1957, p. 2-5. 


Ores discovered in Navio mountain 
range in 1941 contain 46 to 48% 
MnO2, have assured market, and, 
coupled with deposits elsewhere, can 
make Brazil largest manganese pro- 
ducer in the world. In area ex- 
plored to date in Amapa are an esti- 
mated 30 milion tons of commercial- 
ly usable ore. Industrial develop- 
ment of area to date; future plans. 
(Alla; Mn, 14-9) 


261-A. Uranium Industry in France. 
Maurice Moyal. Canadian Mining 
Journal, v. 78, Mar. 1957, p. 76-79. 


Mining districts and the reduction 
of the pure oxide and extraction 
of uranium metal in France. 

(A4n, B general, C general; U) 


262-A. Cerium. J. Lomas. Ca- 
nadian Mining Journal, v. 78, May 
1957, p. 115-116. (CMA) 


Cerium, the most important of 
the lanthanons, may be produced 
by reducing the trichloride with 
sodium or by electrolysis of the 
trichloride in methanol or ethanol 
and collecting the metal at the 
cathode as an amalgam. Difficul- 
ties in getting the pure metal are 
mainly technical. The properties of 
cerium are described. erium is 


amenable to powder metallurgical 
techniques. Uses include gettering 
for vacuum tubes, cigarette lighter 
material, alloying ingredient for 
aluminum, magnesium and stainless 
steel, additive for ceramics, arc- 
stabilizer in carbon arc lamps, and 
medicine (as the oxalate). 

(A general; Ce) 


263-A. Niobium’s Future Unlimited. 
Chemical and Engineering News, v. 
35, May 27, 1957, p. 25-26. 
Present and future use of co- 
lumbium and columbium alloys. 
(A general; Cb, 17-7) 


264-A. Metallurgy and the Science 
of Materials. Maxwell Gensamer. Co- 
lumbia Engineering Quarterly, Mar. 
1957, p. 20-21, 58. 
Metallurgy, past and future; sig- 
nificance and application of physi- 
cal metallurgy. (A general) 


265-A. Britons Give Us a New 
Aluminum Bronze. Design Engineer- 
ing, v. 3, Apr. 1957, p. 66-67. 

A new high-strength, copper-base 
alloy having better castability and 
more attractive mechanical proper- 
ties than conventional bronzes (Su- 
perston 40). 

(A general, E25p; Cn, Al) 


266-A. Spheroidal Graphite Iron. 
R. Janardhanam. Institution of En- 
gineers (India) Journal, v. 37, Jan. 
1957, p. 459-494. 

Mechanical properties, service 
properties and production charac- 
teristics of spheroidal graphite iron. 
Production problems and economics, 
with particular reference to Indian 
irons. 10 ref. (A general; CI-r) 


267-A. 
Leonard E. Weeg. 
May 1957, p. 510-512, 
Safety practices in a plating plant. 
(AT7p, L17) 


268-A. Expanding Need in Nuclear 
Age for Variety of Metals With Spe- 
cial Properties, Applications. David 
D. Moore. Waste Trade Journal, v. 
103, Mar. 30, 1957, p. 49, 109, 113. 


New uses for titanium, zirconium, 
beryllium, magnesium, nickel, co- 
balt and molybdenum increase im- 
portance of scrap. (A8d, B23; RM-p) 


269-A, (Czech.) For Better Produc- 
tion Planning in Metallurgical Works. 
Vladimir Smid. Hutnické Listy, v. 12, 
Mar. 1957, p. 243-248. 


The functions of the production 
department in a _ metallurgical 
works; principles of planning and 
scheduling. (A5b) 


270-A. (French.) Extraction of Plu- 
tonium and Uranium From Nuclear 
Fuel. N. Isaac. Industrie Chimique 
Belge, v. 22, no. 2, 1957, p. 139-152. 


Two types of extraction processes 
reviewed: (a) those requiring place- 
ment of the solid fuel in solution 
and therefore taking place _ in 
aqueous media; (b) those charac- 
terized by use of high temperatures 
and therefore taking place in ab- 
sence of water. Advantages and 
disadvantages of the better known 
processes; purification systems given 
in charts. Particular attention 
drawn to methods of extraction by 
means of solvents and fractional 
distillation of fluorinated deriva- 
tives. 15 ref. 

(Alld, C19, T1lg, 17-7; U, Pu) 


271-A. (French.) Evolution of Low- 
Alloy Heat Treated Steels in France 
and Abroad. Georges Delbart and 
André Michel. Société des Ingénieurs 
Civils de France, Mémoires, v. 110, 
Jan-Feb. 1957, p. 22-49 


Safety in Metal Finishing. 
Plating, v. 44, 
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C. Stewart. Journal of Inorganic and 
Nuclear Chemistry, v. 4, Mar. 1957, 
p. 131-133. (CMA) 


Ion-exchange columns tend to 
broaden and isolate absorption bands 
more in the lanthanons later eluted 
than in those earlier eluted. 
“gradient elution” technique has 
been developed which entails the 
gradual increase of the pH of the 
elutriant and a cooling in the 93- 
25° C. range. Separation time is 
shortened and the peaks are uni- 
formly spaced. (C19s; EG-g) 


148-C. Electrolytic Refining of Ti- 
tanium. R. S. Dean. Light Metal 
Age, v. 15, Apr. 1957, p. 20-22. (CMA) 


The titanium electrorefining per 
ess of Chicago Development Corp. 
is discussed. TiCle-s produced at 
the anode and alkali metal solution 
at the cathode react to form titani- 
um particles. The oxygen dissolved 
in the alloy is converted to TiOsz 
and remains as an anodic residue. 
An analytical evaluation of elec- 
trolytes showed that NaCl-2.5% 
TiCle-s is superior. The reaction 
equilibria, alloy behavior above the 
beta transus, anodic behavior versus 
cathode deposit structure, and prepa- 
ration of the electrolyte and anode 
were studied. (C23p; Ti) 


149-C. Melting Metals in Vacuum- 
Arc Furnaces. W. J. Kroll. Metal 
Treatment and Drop Forging, v. 24, 
Apr. 1957, p. 162-168. (CMA) 


The vapor  pressure-temperature 
curve of titanium is considered in 
relation to vacuum-arc melting. 
Vigorous stirring is necessary to 
keep the temperature differences in 
the bath small and to minimize the 
separation of alloying additions. 
When degasifying or deoxidizing in 
vacuo a low dynamic air pressure 
is necessary to keep the metal from 
volatilizing. Consumable electrode 
melting in vacuo is not suitable for 
degasifying, but an open electrode- 
are furnace with two electrodes is 
satisfactory. The glow discharge 
phenomenon in vacuum-arc melting 
is described; it depends mainly on 
- the pressure-voltage function. Prob- 
lems with degassing titanium sponge 
and scrap and of hydrogen removal 
are discussed. A helium-argon 
shield controls the arc well except 
with hydrogen-rich sponges. 
(C5h, 1-23; Ti) 


150-C. Arc Properties in the Five 
Rare Gases. H. S. Morton and R. 
M. Gage. Paper from “Arcs in In- 
ert Atmospheres and Vacuum”, Elec- 
trochemical Society. (John Wiley & 


Sons, Inc.), p. 8-18. 


Voltage-current and _ voltage-arc 
length relationships are presented, 
calorimetric data are given, and 
some effects of the self-induced arc 
jet are discussed. 

(C5h, X10, 1-2; EG-m43) 


151-C. Characteristics of Consum- 
able Electrode D. C. Arcs in Argon, 
Helium and Vacuum. E. W. John- 
son, G. T. Hahn and Robert Itoh. 
Paper from “Arcs in Inert Atmos- 
pheres and Vacuum”, Electrochemical 
Society. (John Wiley & Sons, Inc.), 
p. 19-40 
Arcs were struck in 1 atm. argon 
between horizontal electrodes of 
steel, titanium, molybdenum, tung- 
sten and graphite, and also between 
a molten pool and a vertical cathodic 
electrode of iron or steel at inert 
gas pressure between 200 and 0.02 


mm. Hg. 4 ref. 
(C5h, Tif, 17-7; EG-m43) 
METALS REVIEW (42) 


152-C. Effect of Variables on the 
Melting Rate of Metals in the Con- 
sumable Electrode Arc Furnace. W. 
H. Smith. Paper from “Arcs in In- 
ert Atmospheres and Vacuum”, Elec- 
trochemical Society. (John Wiley & 
Sons, Inc.), p. 41-56. 


Melting rates of copper, iron, ti- 
tanium and molybdenum determined 
as functions of the following vari- 
ables: kind of metal, crucible to elec- 
trode size ratio, power input, melt- 
ing pressure, and type of electrical 
circuit. 6 ref. 

(C5h, W18s, 1-2; Cu, Fe, Ti, Mo) 


153-C. Effects of Magnetic Stirring 
on Titanium Ingot Quality. D. E. 
Cooper and R. J. Krieger. Paper 
from “Arcs in Inert Atmospheres and 
Vacuum”, Electrochemical Society. 
(John Wiley & Sons, Inc.), p. 57-68. 


Effect of stirring on surface 
porosity and as-cast grain structure 
was observed and concluded that 
optimum degree of magnetic stirring 
was desirable from the standpoint 
of ingot quality. (C5; Ti) 


154-C.4 German Developments in the 
Vacuum Arc Melting of Titanium and 
Zirconium. Helmut Gruber. Paper 
from “Arcs in Inert Atmospheres and 
Vacuum”, Electrochemical Society. 
(John Wiley & Sons, Inc.), p. 118-148. 


Control, stabilization problems and 
safety measures. Furnace produc- 
ing 1000-lb. ingots of titanium or 
zirconium at about 40 tons per year 
was the largest used in the investi- 
gations. 

(C5h, 1-23, W18s, 1-2; Ti, Zr) 


155-C. Energy Transfer in the High 
Intensity Arc. Pt. I. A Steady State 
Treatment of Endothermic Processes 
Near the Anode Surface. Pt. II. Quali- 
tative Theory of the Anode Sheath. 
Marilyn Alder Marquis, Laurence 
Mead, Samuel Korman and Charles 
Sheer. Paper from “Arcs in Inert 
Atmospheres and Vacuum”, Electro- 
chemical Society. (John Wiley & 
Sons, Inc.), p. 149-168. 


Equations describing matter and 
energy balance of the anode flame 
are derived. Effects of variation in 
power input, anode consumption 
rate, and ambient pressure on local 
temperature and matter density of 
the anode flame are examined and 
compared with experimental obser- 
vations. Rapid vaporization of 
anode material is explained and a 
tentative explanation given of sub- 
sequent superheating of anode va- 
por. 18 ref. (C5h) 


156-C. The High Intensity Arc in 
Process Chemistry. Charles Sheer and 
Samuel Korman. Paper from “Arcs in 
Inert Atmospheres and Vacuum”, Elec- 
trochemical Society. (John Wiley & 
Sons, Inc.), p. 169-183. 


Applications to ore reduction in 
inert atmosphere and vacuum, halo- 
genation and other chemical reac- 
tions. Refractory materials, as con- 
sumable electrodes, can be vaporized, 
reacted in homogeneous phase, and 
condensed, without contacting fur- 
nace walls, at power consumption 
of 4 to 7 kw-hr. per lb. 

(C21d, 1-23, W18s, 1-2) 


157-C. (German.) Zirconium-Contain- 
ing Magnesium Alloys .With Added 
Zinc, Cerium and Thorium—Their 
Preparation and Melting Technique. 
Joseph Dornauf. Zeitschrift fiir Met- 
allkunde, v. 28, Mar. 1957, p. 142-145. 
(CMA) 
Zirconium in magnesium alloys 
has the beneficial property of re- 


ducing the grain of the alloy, which 
increases the mechanical strength of 
the alloy. However, there is an 
incompatibility between zirconium 
and the two important components 
of magnesium alloys, aluminum and 
manganese. In the presence of 
either of these metals zirconium 
tends to precipitate from the solu- 
tion in magnesium. It has been 
found that this can be avoided by 
substituting zinc, cerium or thorium 
for aluminum, and that the function 
of manganese (elimination of iron) 
is satisfactorily performed by zir- 
conium itself. The author describes 
the optimum compositions of Mg-Zn- 
Zr, Mg-Ce-Zn-Zr, Mg-Th-Zr and Mg- 
Th-Zn-Zr alloys, the mechanical 
properties of these alloys, and the 
procedures for their preparation. 8 
ref. (C general, Q general, 2-10; 
Mg, Zr, Zn, Ce, Th) 


158-C. (Russian.) Mechanism of Re- 
duction of Oxides of Zirconium and Ti- 
tanium With Calcium Hydride. G. A. 
Meerson and O. P. Kolchin. Atom- 
naya Energiya, v. 2, Mar. 1957, p. 
253-259. (CMA) 


It has been an accepted view that 
in the reduction of metal oxides 
with calcium hydride it is the atomic 
hydrogen, generated through the dis- 
sociation of calcium hydride that 
performs the reduction. Selecting 
the reduction of zirconium and ti- 
tanium oxides as appropriate exam- 
ples, the authors examined the ques- 
tion both a priori and experimen- 
tally. Theoretically, they found that 
the decrease of free energy in the 
case of calcium reduction is larger 
than in the case of hydrogen reduc- 
tion, the difference becoming still 
larger if the low equilibrium partial 
pressure of atomic hydrogen at the 
high temperature involved is taken 
into consideration. In the direct 
experimental study of the process 
comparison was made between the 
action of calcium hydride and me- 
tallic calcium, the latter being used 
either in the solid state or as a 
vapor. The reduction with the hy- 
dride in the atmosphere of argon 
was measured, and the process of 
“self-reduction” of titanium and Zir- 
conium hydride by their own hydro- 
gen was examined. It was concluded 
that calcium plays the essential role 
in the reduction of oxides with cal- 
cium-hydride, that calcium vapors 
take an active part in the process 
and that hydrogen dissolved in the 
metal produced is able to perform 
a refining action in terminating the 
reduction of “impurity” oxides. 7 
ref. (C26; Zr, Ti, Ca, 14-18) 


159-C. Ion Exchange: Five Contri- 
butions to Nuclear Technology. L. D. 
Roland. Atomics and Nuclear En- 
ergy, v. 8, Apr. 1957, p. 131-135. 


Five applications of the ion ex- 
change method are: (1) uranium ex- 
traction, (2) uranium purification, 
(3) reactor water treatment, (4) 
zirconium purification, (5) waste dis- 
posal. (C19s, A8, W1l1p, 1-3) 


160-C. Fundamental Research on 
the Port Pirie Lead Blast Furnace 
Slags. W. McA. Manson and E. R. 
Segnit. Australasian Institute of Min- 
ing and Metallurgy, Proceedings, v. 
180, Dec. 1956, p. 119-147. 


Thermodynamics and phase equi- 
librium relationships of some slag 
components; mineralogy of some 
dezinked slags and viscosity meas- 
urements. 9 ref. 

(C21la, P10f; Pb, RM-q) 


161-C. Continuous Vacuum Dezinc- 
ing Plant at the B.H.A.S. Pty. Ltd., 
Port Pirie. R. Davey and K. C. 








Williams. Australasian Institute of 
Mining and Metallurgy, v. 180, Dec. 
1956, p. 207-217. 


Brief account of the plant which 
has been developed at Port Pirie 
to recover, by vacuum distillation, 
the greater part of zinc content of 
desilverized lead. 

(C22h, 1-23; Zn, Pb) 


162-C. Zone Refining of Impure 
Copper. E. D. Tolmie and D. A. 
Robins. Institute of Metals, Journal, 
v. 85, Jan. 1957, p. 171-176. 


Process was applied to an alloy 
containing 0.01 % antimony, chromi- 
um, cobalt, iron, manganese, nickel, 
silicon, silver and tin. All the added 
elements segregated in the direction 
of travel of the molten zone with 
the exception of iron, cobalt and 
nickel which ‘— in the re- 
verse direction. perimental re- 
sults with a mathematical expres- 
sion were used to calculate effective 
partition coefficients for the various 
impurity elements. (C28k; Cu, 9-1) 


168-C. The Development of Iodide 
Process of Refining Titanium and Zir- 
conium. R. A. J. Shelton. Metal- 
lurgia, v. 55, May 1957, p. 225-231. 
(CMA) 


The debt of the iodide processors 
of titanium and zirconium to work- 
ers in the incandescent lamp field 
is noted. Apparatus used in the 
van Arkel process for titanium or 
zirconium of high purity consists 
of the glass reaction bulb, a molyb- 
denum grid, tungsten filaments and 
iodine reservoir and a pumping sys- 
tem. A general discussion of work 
with incandescent filaments is ap- 
pended. (Clip, 1-2; Ti, Zr) 


164-C. Zone Melting: a Physical 
Method for Controlling Impurities in 
Metals. Douglas H. Polonis. Trend 
in Engineering at the University of 
Washington, Apr. 1957, p. 23-27. 


Principles of zone melting; effect 
of single and repeated pass zone re- 
fining; eo of zone refining. 
8 ref. (C28k; 9-1) 


165-C. Electrowinning Chromium 
Metal. J. B. Rosenbaum, R. R. Lloyd 
and C. C. Merrill. U.S. Bureau of 
Mines, Report of Investigations 5322, 
Mar. 1957, 58 p. 


Two separate systems for elec- 
trolytic chromium recovery were de- 
veloped, one designated as the oxi- 
dized system and the other as the 
reduced system. (C23n; Cr) 


166-C. On the Anhydrous Reduced 
Halides of Zirconium and Hafnium. 
E. M. Larsen and J. L. Leddy. Uni- 
versity of Wisconsin. Technical Re- 
port , under Contract N7 onr-2850, 
U.S. Office of Technical Services, PB 
124956, Aug. 1955, 22 p. (CMA) 


Halogenizing zirconium or hafni- 
um to the trihalide by exposing them 
to the tetrahalide of the metal was 
studied with regard to reaction times 
vs. extent of reaction. Higher tem- 
peratures favor trihalide production 
in the range 200-700° C. Increasing 
the pressure has a similar effect. 
Iodides are more easily reduced than 
the lower halides, the tetrafluoride 
not being reducibile. Zirconium 
tetrahalides are slightly more _ re- 
ducible than hafnium tetrahalides. 
The reaction rate is appreciable only 
above 450° C. X-ray studies were 
used. (Cl19r; Zr, Hf) 


167-C. (English.) Extraction of Pre- 
cious Metals From Production Wastes. 
Pt. i. Extraction of Metallic Gold 
From Production Wastes by Synthetic 


Resins. A. B. Davankov and V. M. 
Laufer. Journal of Applied Chemistry 
of the USSR, v. 29, June 1956, p. 1037- 
1039. (Translated by Consultants 
Bureau, Inc., 227 W. 17th St., New 
York 11, N.Y.) 


Synthetic resins used as adsorb- 
ents in the development of a new 
method for the extraction of metal- 
lic gold from industrial effluents. 
The best results in the extraction 
of gold in static and dynamic con- 
ditions were obtained with the use 
of highly porous resins. 4 ref. 
(C19a; Au) 


168-C. (English.) Method of Refinin 
Silicon by Alloying. Ichiji Obinats 
and _Noboru Komatsu. Tohoku Uni- 
pete Preset emer ag of the Re- 
earc nstitutes, v. Apr, 1 

p. 118-130. : ee 


For refining crude silicon, a new 
method consisting essentially of 
electrolysis — of aluminum-silicon 
anode obtained by alloying crude 
silicon into molten aluminum is pro- 
posed. The principles of the meth- 
od as well as the results of ob- 
servations on the behavior of the 
impurities contained in the crude 
silicon during the process are de- 
scribed. (C23p; Si) 


169-C. Chemical Treatment of Gold 
Slime for the Recovery of High Pur- 
ity Gold and Silver. G. A. Walker. 
Australasian Institute of Mining and 
Metallurgy, Proceedings, no. 180, Dec. 
1956, p. 21-54. 


The ready solubility of gold in 
dilute aqueous solutions of the cy- 
anides of the alkalis or alkaline 
earths provides a convenient method 
for the separation of the precious 
metal from the large surplus of as- 
sociated material; treatment of gold 
slime, dissolution method, chlorina- 
tion and gold precipitation, 

(C19p; Au, Ag) 


170-C, Ammonia Pressure Leach 
Process Recovers Metals From Ore 
Concentrate. Chemical ¢ Process En- 
oo. v. 38, Apr. 1957, p. 159, 160, 


An ammonia plant is integrated 
with the metal recovery plant 
whereby 75 tons per day of anhy- 
drous ammonia can also be pro- 
duced, based on natural gas. 
(C19n; RM-g31) 


171-C, Now: Uranium Via Solvent 
Extraction. Chemical Engineering, v. 
64, Apr. 1957, p. 149-150. 

New process using sulphuric acid 
leach liquors; experience to date 
favors extraction over ion exchange. 
(C19; U) 


172-C. Preparation of Pure U:Os 
From Crude Sodium Diuranate by In- 
termediate Complex Formation. N, S. 
Krishnaprasad and V. V. Dadape. In- 
dian Academy of Sciences, Section A, 
Proceedings, v. 45, Jan. 1957, p. 20-23. 
Separation of uranium from vari- 
ous undesirable elements by solvent 
extractions and several other com- 
plexing procedures; uranium separa- 
tion from thorium and rare earths. 
7 ref. (C19; U, Th) 


173-C. Continuous Casting. J. 
Lomas. Machinery Lloyd, v. 29, Mar. 
1957, p. 95-97. 
History, difficulties and advan- 
tages of continuous casting. 
(C5q, D9q) 


174-C. RIP Recovers U:0:; Car- 
bonate Leach for Ambrosia; Solvent 
Extraction Grows. H. L. Hazen. Min- 
ing World, v. 19, Apr. 15, 1957, p. 





Processing of uranium ore by the 
resin-in-pulp method (RIP); _ the 
process recovers dissolved uranium 
from acid slime pulp by adsorption 
on anion exchange resin leads. 
(C19s; U) 


175-C. Development of the Extrac- 
tion Process for Uranium From South 
African Gold Uranium Ores. A; M. 
Gaudin, R. Schuhmann and John 
Dasher. South African Institute of 
Mining and Metallurgy, Journal, v. 
57, Dec. 1956, p. 287-304. 


Extraction of uranium from preg- 
nant liquor by precipitation and ion 
exchange resins. The complete proc- 
ess of gold and uranium recovery 
is shown. 13 ref. 

(C19; Au, U) 


176-C, Fission Product Separation 
From Thorium-Uranium Alloy by Arc- 
Zone Melting. R. D. Burch and C. T. 
Young. Atomics International, U.S. 
Atomic Energy Commission, NAA-SR- 
1735, Apr. 15, 1957, 23 p. 


Investigation to determine the 
feasibility of removing fission prod- 
ucts from irradiated thorium-urani- 
um alloys by using a zone-melting 
process. This process utilizes an 
electric arc to maintain the molten 
zone. Radiochemical analyses of the 
processed alloys indicated that urani- 
um, tellurium, zirconium and ru- 
thenium were successfully moved in 
the direction of zone travel, and 
that some of the fission products 
were removed during proce by 
volatilization. (C28k, 2-17; Th, U) 


177-C. (French.) On the High-Purity 
Refining of Uranium by the Zone 
Melting Process. Philippe Albert, 
Omourtague Dimitrov, Jacques Héricy 
and Georges Chaudron. Comptes Ren- 
dus, v. 244, Feb. 18, 1957, p. 965-970. 


Experiments and highly successful 
results described. 4 ref. 
(C28k; U) 


178-C. (French.) On the High-Purity 
Refining of Iron by the Zone Meltin 
Process. Jean Talbot, Philippe Albe 
and Georges Chaudron. Comptes Ren- 
dus, v. 244, Mar. 18, 1957, p. 1577-1579. 


Pure electrolytic iron reveals new 
properties, particularly aptitude for 
permitting phenomenon of polygoni- 
zation. 4 ref. (C28k; Fe) 


179-C. (French.) Processing of Urani- 
um Ores. J. E. Leger. L’Industrie 
Chimique, v. 44, Mar. 1957, p. 67-71. 


French uranium deposits; organi- 
zation of plant, process principles, 
equipment required to produce ura- 
nium products, all with reference to 
plant built by Ets. Kuhlmann for 
“Société Industrielle de Minerais de 
Ouest”. Role of chemistry in proc- 
essing of uranium. 

(C general, 1-2; U) 


180-C. (Russian.) Electrolytic Prepa- 
ration of the Four-Component Alloys, 
Nickel - Iron - Molybdenum - Man- 
ganese and Nickel-Iron-Molybdenum- 
Copper. T. F. Frantsevich-Zabludov- 
skaya and . B, Kladnitskaya. 
Zhurnal Prikladnoi Khimii, v. 30, Mar. 
1957, p. 400-406. (CMA) 


Ternary Ni-Fe-Mo alloys obtained 
electrolytically in previous work can 
be used for manufacturing metal- 
ceramic soft magnets. Since it has 
been observed that the magnetic 
properties of such alloys are im- 
proved by the addition of 05% 
manganese of copper, the authors at- 
tempted the preparation of the four- 
component alloys by the same meth- 
od of electrolytic coprecipitation, a 
procedure that has not yet been de- 
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scribed. They were able to obtain 
such alloys from ammonium citrate 
baths and observed that, while the 
composition of the copper alloy is 
strictly reducible, that of the man- 
ganese alloy suffers considerable 
variations due to different valencies 
of molybdenum in the electrolyte. 
Also while the X-rays of the cop- 
per alloy show a single phase of a 
solid solution, that of the manga- 
nese alloy reveals the presence of 
two phases, an a-Ni solid solution 
and another unidentified phase. 12 
ref. (C27; SGA-n, Ni) 


144-D. Vacuum Remelting of Su- 
peralloys and Steels by the Consum- 
able Electrode Process. W. W. Dyr- 
kacz, R. S. DeFries and R. K. Pitler. 
Paper from “Arcs in Inert Atmos- 
pheres and Vacuum”, Electrochemical 


Society. (John Wiley & Sons, Inc.), 
p. 97-117. 
Electrodes used are air-melted, 


alloyed cast ingots. Data cover sev- 
eral superalloys, low-alloy, tool and 
stainless steels. Comparison is made 
between air-melted and vacuum re- 
melted materials in mechanical 
properties, gas contents, and clean- 
liness as determined by inclusion 
ratings and forged upset tests. 6 
ref. (D8m, Tif, 17-7; AY, SS, TS) 


145-D. Deoxidation of Steel by 
Vacuum Treatment. Iron and Coal 
Trades Review, v. 174, Mar. 15, 1957, 
p. 617-619. 

Method by which portions of met- 
al are drawn up from the ladle in- 
to an evacuated, brick-lined cham- 
ber. (D9s, 1-23; ST) 


146-D. Use of Oxygen for Pre- 
treatment of Molten Iron: Small-Scale 
Experiments Under Acid and Basic 
Conditions. J. A. Charles and T. C. 
Churcher, Iron and Coal Trades Re- 
view, v. 174, Mar. 22, 1957, p. 667- 
672. 

The pretreatment of molten blast- 
furnace metal for the removal of 
silicon by means of the oxygen lance 
or oxygen jet. The effect of some 
of the chief variables on the effici- 
ency of the desiliconizing operations 
and the removal of phosphorus are 
also considered, (Dih, D1lh; Fe) 


147-D. (Czech.) What the Theory of 
Solidification and Crystallization Can 
Contribute to the Development of Con- 
tinuous Casting. Nikolaj Chvorinov. 
Hutnické Listy, v. 12, Mar. 1957, p. 
196-201. 

Theory of continuous steel cast- 
ing. On the basis of an analysis of 
solidification, it would be necessary 
to determine the cooling zones from 
the standpoint of conformity with 
solidification periods. The matter of 
die cooling consists primarily, ac- 
cording to a theoretical derivation, 
of the problem of cooling the die 
itself to obtain absolute homogeneity 
of temperature and to eliminate heat 
deformation. This is a basic require- 
ment in respect to surface quality of 
cast steel as well as die wear. 9 
ref. (D9q; ST) 


148-D. (Czech.) Effect of Manganese 
on the Oxidation of Metal and the 
Velocity of the Desulphurization Proc- 
ess in a Basic Openhearth Furnace. 
Vilém Friedrich. Hutnické Listy, v. 
12, Apr. 1957, p. 324-329. 


METALS REVIEW (44) 


The effect of high manganese con- 
centration during melting and re- 
fining in a basic openhearth fur- 
nace upon the metal oxidation in 
the bath; the velocity of diffusion 
desulphurization reactions and the 
formation of inclusions. The _ in- 
crease of manganese content in the 
bath is of extraordinary importance 
especially for the attainment of a 
high notch toughness after aging 
advantageous for plastic and dy- 
namic properties. 

(Di1lh, D2c; AD-s, ST, Mn) 


149-D. (Pamphlet.) Chemistry in the 
Metallurgy of Iron and Steel. John 
Chipman. 95 p. 1957. Pennsylvania 
oe ae University, University Park, Pa. 
2.50. 

Lectures on physical chemistry of 
steelmaking; oxidation and reduc- 
tion in liquid steel, Henry’s law in 
metals, metallurgical slags, hydro- 
gen in steelmaking, and oxygen in 
the steel industry. (D11) 


Fo ry 


176-E. Pressure Die-Casting: Rapid 
Production of Carburetor Bodies to 
Precise Limits. Automobile Engineer, 
v. 47, Mar. 1957, p. 113-119. 
Operations at the Stanmore Engi- 
neering Co., Ltd., Stanmore, Middle- 
sex, England. (E13) 


177-E. Needed: Molds for Casting 
Titanium. Chemical and Engineering 
News, v. 35, May 20, 1957, p. 84. (CMA) 


Battelle metallurgists report that 
the commercial casting of titanium 
is not now feasible, but a casting 
market for 10% of the sponge pro- 
duction is predicted by 1960. What 
is needed is a cheap, inert mold 
material. Graphite is expensive and 
mold life may be low, but maximum 
depth of contamination is 0.01 in.; 
penetration may be up to 0.06 in. 
with refractories of alumina, zirconi- 
um dioxide and silica. Companies 
which have expressed interest in 
experimental developments are noted. 
(E11, W19g; Ti) 


178-E. Breakdown of CO: Cores. 
F. LeServe and H. D. Segrove. 
Foundry Trade Journal, v. 102, Apr. 4, 
1957, p. 409-411. 


Experimental work on the effect 
of calcium carbonate additions to 
silicate and sand mixtures for pro- 
ducing cores by carbon dioxide proc- 
ess; demonstrates that 3% calcium 
carbonate increases ease of break- 
down of cores heated to tempera- 
tures between 800 and 1000° C. (E21) 


179-E. Hallside Foundry. Foundry 
Trade Journal, v. 102, Apr. 4, 1957, p. 
413-416. 

General description of plant lay- 
out and techniques employed in 
molding, casting, stripping and clean- 
ing large castings of low-carbon 
steel at foundry associated with 
Steel Co. of Scotland, Ltd. 

(E11; CN, 5-10, 18-17) 


180-E. Design of Diecastings and 
Diecasting Dies. Pt. 4. W.WN. Halli- 
day. Machinery Lloyd, v. 29, Mar. 
16, 1957, p. 69-74. 


Examples of cored holes in die- 
cast components and _ illustrations 
of some errors and inappropriate 
forms commonly specified; coring 
deep small holes and application of 


movable cores. (To be continued.) 


(E13, 71-1) 


181-E. Pressure Die-Castings for 
Anodizing. W. H. Hall. Metal In- 
dustry, v. 90, Mar. 29, 1957, p. 249. 
Aluminum alloy requirements for 
pressure die casting and for pro- 
duction of high-quality anodic fin- 
ish; conflict between these aims and 
problem in production of sound 
bright castings. (E13, L19; Al) 


182-E. Soluble Wax Cores. C. W. 
Schwartz. Modern Castings, v. 31, 
Feb. 1957, p. 56-57. 

Material for making soluble wax 
cores consists of a mixture of poly- 
ethylene glycol and 160-mesh pow- 
dered’ mica. Problem of _ shrink 
voids in cores is overcome by allow- 
ing injected pattern wax to enter 
through small holes drilled in the 
core to the shrink voids. 

(E19g; NM-d 32) 


183-E. Charting the Way to Cupola 
Quality Control. Morris Gittleman. 
Modern Castings, v. 31, Feb. 1957, p. 
58-60. 

A record-keeping program for 
cupola control as applied at Pa- 
cific Cast Iron & Pipe Fitting Co. 
to aid gray iron quality control. 
Forms may be modified to fit other 
foundry operations. (E10a, S12g; CI) 


Quality and Cost of Mag- 
Felix M. Gior- 
v. 28, 


184-E. 
nesium Sand Castings. 
dano. Product Engineering, 
Mar. 1957, p. 165-166. 

How to avoid common design fac- 
tors which cause unsoundness or in- 
crease the cost of magnesium sand 
castings. (E11, 17-1, 17-3; Mg) 


185-E. Improve Castings on a Pro- 
duction Basis. Robert Bargert. Pro- 
duction, v. 39, Apr. 1957, p. 80-83. 
Problem of determining adequate 
time and pressure to detect “leak- 
ers” can be solved by eliminating 
porosity; discussion on oxide scal- 
ing, design fundamentals, heat con- 
trol and pump system. (E25q, 17-1) 


186-E. Interim Report on Studies 
of the Effects of Geometry on_ the 
Properties of Gun-Metal (88-8-4) Cast- 
ings. W. H. Johnson. Naval Re- 
search Laboratory. U.S. Office of 
Technical Services, PB 121769, Jan. 
1957, 8 p. $.50. 

Study of the tin-bronze alloy gun- 
metal aimed at establishing the re- 
lationship between test-bar proper- 
ties and properties which may be 
expected from castings of different 
geometries and thicknesses; data of 
interest to the foundryman and de- 
sign engineer in indicating prefer- 
able foundry processing procedures. 
(E11, Q general, 1-10; Cu, Sn) 


187-E. (German.) Casting Rejects Due 
to Shrinkage Cavities. Hans Reiniger. 
Giesserei Praxis, v. 75, Apr. 10, 1957, 
p. 129-133. 
Causes, types and countermeasures 
for shrinkage cavities. (E25n, 9) 


Foundry Mecha- 
Olof 


188-E. (Swedish.) 
nization in the United States. 


Carlsson. Gjuteriet, v. 47, Jan, 1957, 
p. 1-5. 
Various examples of foundry 


mechanization in the United States 
principally for the molding depart- 
ment. Importance of a schedule for 
the different steps of mechanization 
is pointed out. (E general, 18-24) 


189-E. (Swedish.) How to Design 

Light Metal Castings. G. Lindh and 

R. Elg. Gjuteriet, v. 47, Feb. 1957, 
p. 19-23. 

Design of gear covers of light met- 

al; sand casting, gravity and pres- 

sure die casting. (E11, E13, 17-1; Al) 





=e es = 


ye > ee ee. 





190-E. Line Production of Die 
Castings. Engineer, v. 203, Mar. 22, 
1957, p. 453-454. 

Particulars of an interesting flow- 
line system for the manufacture of 
die castings. Preliminary investiga- 
tions and how the basic plans were 
carried out in the works. (E13, 1-2) 


191-E. Properties of Silica With 
Reference to Foundry Sands. J. J. 
Marais. Engineer and Foundryman, 
v. 21, Feb. 1957, p. 50-57. 
Comparison of silica with other 
molding sands. (E18r) 


192-E. Quality Castings in Light 
Alloy. P. A. Broadbent. Inspection 
Engineer, v. 20, Nov-Dec. 1956, p. 122- 
129. 


Advantages and disadvantages of 
casting processes; heat treatment of 
castings. 

(E general, J general; Al Mg) 


193-E. Cost-Cutting With Grindin 
Wheels: Pt. 1. Snagging Wheel Spee 
Control. John A. Mueller. Modern 
Castings, v. 31, Feb. 1957, p. 62-64. 
Control of surface speed is first 
step in planning snagging opera- 
tions. Relation between wheel speed, 
wheel’ work pressure, power con- 
sumption and wheel efficiency. 
(E24j) 


194-E. Developments in the Casting 
of Steel Tools for Plastic Moulding. 
Plastics, v. 22, Mar. 1957, p. 85-88. 
Shaw casting process, in which 
ethyl silical is used as a bonding 
agent for silica at casting tempera- 
ture of 1600° C. (E16; TS) 


195-E. (Czech.) Production of Pyro- 
feral Castings. Zdenek Eminger. Ma- 
terialovy Sbornik, 1956, p. 117-140. 
Melting, choice of raw materials 
to be charged, casting technique, 
shrinkage, sands, molding methods 
and system of runners and risers. 
Frequently occurring defects and 
their cause. Best production meth- 
ods and advantageous feeding sys- 
tems for certain kinds of castings. 
(E11; SGA-h, Fe, Al, 9-18) 


196-E. (French.) Modernization and 
Partial Conversion of a Foundry. 
Usines d’aujourd’hui, no. 37, p. 65-70. 
Plant of Ets. Bouchayer et Viallet 
at Grenoble. Efficiency has _ in- 
creased as a result of reducing di- 
versity of products, careful main- 
tenance planning, better handling 
of space. Problem of quality con- 
trol largely solved by change to 
S. (spheroidal graphite) type 
castings and adoption of newly de- 
veloped Corning precision molding 
process. (E11, El6c, 18; CI) 


197-E. (Italian.) Cost and Technical 
Comparison of the Various Methods 
of Producing Commercial Cast Iron. 
Hans Malzacher. Fonderia, v. 6, April 
1957, p. 143-145. 
Hot blast cupola, low frequency 
and industrial frequency arc fur- 
naces compared. (E10, 1-2, 17-3) 


Pr ry 
Mechanigal Working 


93-F. Back Extrusion of Heavy- 
Walled Zircaloy-2 Cups. J. G. Good- 
win and R. . Tombaugh. Ameri- 
can Society of Mechanical Engineers, 
Paper 57-S-15, Apr. 8, 1957, 22 p. 
(CMA) 


The use of vertical and horizontal 


presses in back-extruding Zircaloy-2 
cups was studied. In vertical presses, 
glass and copper were used as lu- 
bricants in back extrusion, and cop- 
per was used in impact extrusion. 
Satisfactory extruding temperatures 
of billets were 1800, 1600 and 1400° 
F., respectively. Impact extrusion 
of bare billets did not give good 
cups. In a horizontal press, thin 
copper-jacketed billets and billets 
coated with “Led-Plate” and MoS: 
gave satisfactory cups. Those from 
the latter billets were slightly in- 
ferior and required a 15% increase 
in extrusion pressure. 

(F24b, 1-3; Zr) 


94-F. How Tubemakers Work Zir- 
caloy. J. S. Rodgers. Iron Age, v. 
179, May 23, 1957, p. 131-133. (CMA) 
Despite the limited reduction per 
pass due to work hardenability, and 
despite the gas absorbability, Zir- 
caloy tube production is common- 
place. Extrusion practice of Wol- 
verine Tube Co. includes _pre- 
cladding of billets with copper or 
copper alloy jackets, heating to 
1350-1500° F. for 2-4 hr., and extrud- 
ing in a 3000-ton press under 2500 psi. 
at a controlled rate. The tube hol- 
low is provided by drilling a hole 
in the billet, which is also jacketed 
with copper. When the copper is 
pickled from the tubing, the latter 
is further reduced and drawn. A 
phosphate coat is used as a lubri- 
cant. (F24; Zr, 4-10) 


95-F. Department of Defense Ti- 
tanium-Sheet Rolling Program, Status 
Report No. 1. C. R. Simcoe. Battelle 
Memorial Institute, Titanium Metal- 
lurgical Laboratory Report 46A. U.S. 
Office of Technical Services, PB 
121624, Mar. 1957. 48 p. (CMA) 

The program is divided into three 
phases: study of process variables 
in melting and working, collection 
of design data, and evaluation of 
titanium sheet in the aircraft indus- 
try. (F23, T24, 17-7; Ti, 4-3) 


96-F. (Portuguese.) Continuous Cold 
Rolling of Steel Sheet. Antonio Doria 
Machado. ABM, Boletim da Associacao 
Brasileira de Metais, v. 13, Jan. 1957, 
p. 540 
Review of forces that operate 
during rolling; process of cold roll- 
ing and importance of tensions, lu- 
brication and cooling; finish rolling; 
defects most frequently occurring 
in hot and cold rolling. 6 ref. 
(F238, 1-11, 1-17; ST, 4-3) 


97-F. (Portuguese.) Modern Methods 
of Manufacturing Steel Sheet. Luiz 
Antonio de Arauio. ABM, Boletim da 
Associacao Brasileira de Metals, v. 13, 
Jan. 1957, p. 51-62. 

Description of various processes, 
from manual to modern continuous 
rolling mills. Comparison of pro- 
duction obtained, space required for 
installations, capital investment, 
characteristics of different types of 
sheet. (F23, W23c, 1-2; ST) 


98-F. Use of a Chip Method to 
Produce Homogeneous Aluminum- 
Uranium. W. L. Larson and J, L. 
Klein. Nuclear Metals, Inc, U.S. 
Atomic Energy Commission, NMI- 
1168, Dec. 27, 1956, 65 p. 

Each ingot was machined com- 
pletely into chips, and after being 
degreased, the chips were thoroughly 
mixed by tumbling. Chips were 
then cold compacted, canned, evacu- 
ated, hot compacted and hot ex- 
truded into a % x 1%-in. flat. The 
extruded flat was cold rolled to 
0.015 + 0.003 in. thick foil and 
milled to the proper width. Chemi- 
cal analyses of the extruded flats 





and rolled foils showed that ho- 
mogeneous foils were obtained. 
(F general; Al, U, 4-6) 


99-F. (Italian.) Stamping of Metals 
by Means of Hot Plastic Deformation. 
Pt. Il. Romeo Guisfredi. Rivista di 
me no. 154, Feb. 2, 1957, p. 


Drop forging and free forging 
as types of hot plastic deformation; 
applications and equipment; limita- 
tions. (To be continued.) (F22, 1-2) 


S@condery 
MechagicalWerking 


Forming and Machining 


199-G. Grinding Titanium. ,J. Starr. 
Light Metal Age, v. 15, Apr. 1957, p. 
23. (CMA) 

Research Associates of Los An- 
geles grind titanium and its alloys 
satisfactorily by using —— 
wheels, grinding fluids, speeds an 
feeds which tend to minimize over- 
heating, grinding time and wheel 
wear. Vitrified bond alumina wheels 
of 46-303 grain, nitrite-amine rust in- 
hibited fluid, 1500 surface ft. per 
min, and 400-500 in. per min. table 
feeds are best. Downfeed and cross 
feed are 0.001 in. per pass and 
0.05 in. (G18; Ti) 


200-G. Properties and Possibilities 
of Titanium. Machinery Lloyd, v. 29, 
Apr. 13, 1957, p. 82-86. (CMA) 

The effort now being expended in 
the development of titanium stems 
from its many valuable properties. 
Applications in the chemical process- 
ing and engineering fields await the 
fulfillment of the demands of the 
aircraft industry. ICI Metals Divi- 
sion has studied the machining, 
grinding, forming and joining of 
titanium. Tool materials, geometry 
and rigidity, speeds and feeds are 
recommended for milling, drilling, 
planing, shaping, screw-cutting and 
sawing operations. Forming with 
hydraulic presses gives good results; 
the rubber pad method is useful for 
light-gage parts. Welding processes 
must be modified to allow for pecu- 
liarities in titanium. 

(G general, T general, 17-7; Ti) 


201-G. Surface Grinding. Pt. 2. 
Fundamentals and Methods. Grinding 
and Finishing, Apr. 1957, p. 37-42. 
Grinding conditions such as speed, 
angle, depth of cut and stress are 
reviewed. (G18k) 


202-G. Analysis of Metal Cutting 
Processes. A. Bhattacharyya. In- 
stitution of Engineers (India) Journal, 
v. 37, Jan. 1957, p. 496-509. 

Review of investigations on the 
action of cutting tools in machining 
operations and the effect of variables 
associated with it. Mathematical 
theories described here combined 
with the practical aspects of the 
problem give a reasonable oppor- 
tunity to the machine tool engineer 
to specify machining conditions for 
better production. 9 ref. (G17) 


208-G. Titanium Forming; 2.5 Mil- 
lion Lb. of Experience. Steel, v 140, 
May 20, 1957, p. 178-180, 182, 185, 188, 
190, 194. (CMA) 

Most of the 2.5 million lb. of ti- 
tanium used by North American 
Aviation has gone into the jet en- 
gines, afterburner and tailpipe of 
the F-100 Super Sabre (583 Ib. per 
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aircraft). Current specifications for 
alloy sheets are given. Surface de- 
fects and bend test failures have 
been trouble spots. The 3% flat- 
ness specified is inadequate for 
some external skin parts. Blanking, 
shearing, bending, hot forming and 
pressing, stretching, straightening, 
deep drawing, heat treatment and 
cleaning are discussed. Three new 
alloys, Ti-3Al-6Mo, Ti4Al-3Mo-1V and 
Ti-2.5Al1-6V, are noted. 

(G general; Ti) 


204-G. Forming of Titanium and 
Titanium Alloys. W. P. Achbach. 
Battelle Memorial Institute, Titanium 
var oe Laboratory, Report 42, 
Vol. I. U.S. Office of Technical Serv- 
= 121917, May 1956, 247 p. 


A survey of the airframe indus- 
try revealed 13 major forming 
methods for titanium sheet. The 
handling of questionnaires and the 
data therefrom are described. 

(G general, T24a, 17-7; Ti, 4-3) 


205-G. (French.) Some Fundamental 
Machining Problems. E. Bickel. Met- 
allurgie et la Construction Mecanique, 
v. 89, Apr. 1957, p. 347-353. 
Cutting speeds; blunting of tools; 
consideration of temperature and 
friction in various operations. (G17) 


206-G. (Italian.) Machining by Elec- 
tro-Erosion. Nicolas Mironoff and 
Macchine, v. 12, Mar. 1957, 


New machine tool, Eleroda DI, 
manufactured by Charmilles Co., 
machines all conductor metals. Prin- 
ciple of electro-erosion machining, 
work cycle; general description of 
machine, servomechanism and hy- 
draulic drive; characteristics of, and 
structural changes in, surfaces ma- 
chined with this tool; applications. 
(G24a) 


207-G. How to Grind Boron Car- 
bide. A. L. Palm. Industrial Dia- 
_ Review, v. 17, Mar. 1957, p. 54- 
With the expanding use of boron 
carbide for gages and other applica- 
tions requiring high wear resistance, 
information on the finishing of this 
material is in increasing demand. 
General recommendations on selec- 
tion of wheels, coolants and stock 
removal rates for various abrading 
processes. (G18; B, 6-19) 


208-G. Hot Forming, Assembling 
and Service Applications of Magnesi- 
um Alloys, R. G. Wilkinson. Institu- 
tion of Production Engineers, Journal, 
v. 36, Apr. 1957, p. 224-237. 

Effect of preheating on mechani- 
cal properties, preforming opera- 
tions, surface protection and as- 
sembly, design factors. 9 ref. 

(G general; Mg, 17-1, 17-7) 


209-G. Contour Etching. A. W. 
Sheppard. Machinery Lloyd, v. 29, 
Mar. 30, 1957, p. 70-71. 


Brief description of the process; 
pretreatment, cleaning of material, 
application of resistance medium, 
etching and post treatment. (G24b) 


210-G. Face-Milling Titanium Alloy 
With Carbide Cutters. W. L. Carr. 
Machinery (London), v. 90, May 10, 
1957, p. 1043-1044. (CMA) 

Normal milling speeds cannot be 
used on AMS-4925 titanium alloy 
with carbide-tipped cutters. Choice 
of rake angle is important; posi- 
tive rake weakens the cutting edge 
and negative rake should be avoided. 
Speeds in the 85-110 surface ft. per 
min. range are recommended. 
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Chemical coolants seem to cause 
chip welding to the carbide tip. 
(G17b, 1-2; Ti) 


211-G. Metal Surveys, Machining. 
oo Factory, v. Br "hear 1957, p. 


Brief review of electrical dis- 
charge machining, grinding and ul- 
trasonic machining. (G24) 


212-G. Develop Process for Spinning 
Titanium. Tool Engineer, v, 38, June 
1957, p. 152. (CMA) 

Thick titanium hemispheres have 
been hot spun in production quanti- 
ties, using a process developed by 
Titanium Fabricators, Inc. The spin- 
ning machine is of the horizontal 
type with an electrically driven table 
and is completely hydraulic. The 
hemispheres of Ti-6Al-4V are welded 
together to form pressure vessels 
for gas storage. (G13, 1-2; Ti) 


2138-G. (Czech.) Rolling of Ball Bear- 
ings and Finished Products of Vari- 
able Cross Section. Karel Styblo. 
Hutnické Listy, v. 12, Mar. 1957, p. 
227-236 
Modern production technology of 
balls for antifriction bearings, and 
the production of parts made until 
now by drop forging or drop press- 
ing, but which may be manufac- 
tured economically by rolling. Roll- 
ing methods are dealt with from 
the technological point of view, as 
well as from the point of view of 
the design for production equip- 
ment; results of the first experi- 
ments with rolling of balls and 
tapered rollers in Czechoslovakia. 
(G11, T7d) 


214-G. (Italian.) Theoretical Study of 
the Direction of Flow of Chip During 
the Machining of Metal Parts. Sal- 
vatore Amari. Macchine, v. 12, Apr. 
1957, p. 273-279. 

Analysis of process of chip forma- 
tion. Study of machining operations 
performed with tools having recti- 
linear cutting edges reveals parame- 
ters on which the direction of flow 
of chip on tool faces depends and 
the interrelationship of these param- 
eters. (G17) 


215-G. (Italian.) Grinding the Ways 
of Machine Tool Beds. Pier Lorenzo 
Levi d’Ancona. Macchine, v. 12, Apr. 
1957, p. 297-304. 

Universal grinder gives. better 
finish at lower cost than can be 
obtained by scraping operation. Se- 
lection of grinding wheels for steel, 
cast iron and plastic ways; practical 
hints on wens inspection of 
ground way: 

(G18, W25, 17-7; ST, CI, NM-d) 


216-G. (Italian.) Precision Grinding 
and Resistance to Wear. Pietro Gius- 
tina and Gian Federico Micheletti. 
Macchine, v. 12, Apr. 1957, p. 369-377. 
Procedures for measuring surface 
roughness; interdependence of sur- 
face roughness and resistance to 
wear. Surface roughness can be im- 
proved by observing close tolerances. 
(G18, Q9n, S15) 


217-G. (Italian.) Stamping of Metals 
by Means of Hot Plastic Deformation. 
Pt. I. Romeo Giusfredi. Rivista di 
oe: no. 153, Jan. 19, 1957, p. 
23-24 
Role of hot plastic deformation in 
manufacturing cycle. (To be con- 
tinued.) (G3) 


218-G. (Italian.) Stamping of Metals 
by Means of Hot Plastic Deformation. 
Pt. II, Cont. Romeo Giusfredi. Rivis- 
ta di Meccanica, no. 156, Mar. 2, 1957, 
p. 23-25. 


Stampings and castings compared 
with reference to equipment re- 
quired for production, dimensions 
and shapes obtainable, chemical 
composition, grain structure, _ di- 
mensional tolerances, machinability, 
physical characteristics in case of 
carbon steels, probability of rejects 
in subsequent machining operations, 
weldability, production costs. 

(G3, 17-2) 


219-G. (Japanese.) Study on_ High 
Ss Machining, Pt. 6. Cutting 
Speed Effect Based Upon Theory of 
Tool-Chip Contact Area. Hidehiko 
Takeyama and BEiji Usui. Govern- 
ment Mechanical Journal, v. 11, Mar. 
1957, ¢. 43-50. 


Machining characteristics are im- 
proved with the shear angle and 
with the increase of the chip-thick- 
ness ratio. The cutting force de- 
creases for metals with little or no 
built-up wedge when cutting speed 
is high. Shear strain in the shear 
plane has a tendency to be localized 
into a narrow zone as the cutting 


speed increases. (G17) 
Piwapr 
Megall@rgy 


36-H. Crystal Bar Hafnium Powder, 
Its Production, Mechanical and Corro- 
sion Properties. C. T. Waldo and 
W. K. Anderson. U.S. Atomic En- 
ergy Commission, KAPL-M-CTW-2, 
Jan. 10, 1957, 10 p. (CMA) 


Hot rolled hafnium powder gives 
samples with poorer mechanical 
properties than those from arc- 
melted and rolled metal. Prelimi- 
nary corrosion data indicate a su- 
periority over powder metallurgical 
zirconium. The hydriding process 
of powder formation is adaptable to 
large-scale operations. However, 
the inferior mechanical properties 
may stem from hydriding. 

(H10c, Q general, R general; Hf) 


37-H. Purification of Niobium by 
Sintering. W. G. O’Driscoll and G. 
L. Miller. Institute of Metals, Jour- 


nal, v. 85, Apr. 1957, p. 379-384. 


Study of columbium’s purification 
by sintering powdered compacts in 
vacuum. Ductile massive columbium 
containing 0.05% oxygen, 0.01% ni- 
trogen and carbon and silicon less 
than 0.01% prepared by high-tem- 
perature vacuum sintering on com- 
mercial scale. (H15q, 1-23; Cb) 


38-H. Production and Fabrication 
of Massive Niobium Metal. L. R. 
Williams. Institute of Metals, Jour- 
nal, v. 85, Apr. 1957, p. 385-392. 


Account of melting and powder 
metallurgical methods for produc- 
ing ductile columbium from powder. 
Discusses compacting and _sinter- 
ing processes, including methods of 
heating, power requirements, vacu- 
um requirements, sintering equip- 
ment and techniques, chemical and 
physical changes; experience in 
cold forming of sheet, tube, rod and 
wire and in spot welding and inert- 
gas arc welding methods. (H14, H15, 
C5, G general, Kid, K3n; Cb) 


39-H. Metal and Alloy Powders—a 
Directory. Herbert B. Michaelson. 
Materials and Methods, v. 45, Apr. 
1957, p. 163-169. 


Lists production method (or par- 
ticle shape), approximate mesh size, 
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purity and name of supplier in 
comprehensive directory of com- 
mercial metal powders, 

(H10, H11; 6-18) 


40-H. Powder Metallurgy. Pt. 8. 
Factors Affecting Growth and Porosity 
in Sintering. J. F. C. Morden. Metal 
=— v. 90, Apr. 5, 1957, p. 265- 


Reviews and discusses factors in- 
fluencing growth, shrinkage and por- 
osity in sintering bronze, brass, cop- 
per, tin and iron powder compacts. 
Factors listed are time, temperature, 
particle size, shape, plasticity, puri- 
ty, gas adsorption, compacting pres- 
sures, powder stresses, recrystalliza- 
tion, diffusion and furnace atmos- 
phere. (Hi5; Cu, Sn, Fe) 


41-H, Atmospheres for Sintering 
Furnace 


s. N. K. Koebel. Metal Prog- 


ress, v. 71, May 1957, p. 91-98. 


Powder metal compacts consist of 
such tiny fragments, have such large 
surface-to-mass ratio that sinter- 
ing must be done in highly protec- 
tive atmospheres. These are gen- 
erated in the same types of equip- 
ment as widely installed in modern 
heat treating departments. 

(H15q, 1-2) 


process flow sheet and experimental 
data are included. (H10e, Clp; Zr) 


45-H. (French.) Little Known Aspects 
of the Role Played by Cobalt in the 
Sintering of Hard Alloys. René Ber- 
nard. Metaillurgie et la Construction 
acl v. 89, Apr. 1957, p. 307- 


In double carbides with low co- 
balt content there is an additional 
phase of which little is so far known. 
This phase is studied by means of 
metallographic examination. The in- 
fluence of decarburization on physi- 
cal properties is noted, and advice is 
given to producers and users. 5 ref. 
(H15, M27d; Co) 


46-H. Fundamentals of Sintering. 
Pt. I. <A. Pranatis and L. Seigle. 
Sylvania Electric Products, Inc. U.S. 
Atomic Energy Commission, SEP-229, 
Oct. 5, 1956, 20 p. 


A study of the mechanism of 
sintering in pure oxides and metals. 
In order to ascertain whether the 
sintering rate of cuprous oxide is 
controlled by the diffusion of cop- 
per ions, the effect of oxygen pres- 
sure upon the sintering rate was 
measured. The sintering rate in- 
creased with the oxygen pressure as 
predicted, but the results were not 
in quantitative agreement with the 


42-H. Preliminary Report on the 
Manufacture of Gadolinium-Contain- 


Wagner theory. 13 ref. 
(H15, 3-24; Cu) 


cal Engineers, Journal, v. 60, Mar. 
1957, p. 267-274. 


Physical properties of oxide and 
carbide-base cermets. 26 ref. 
(H general, Q general; 6-20) 


H 
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113-3. Instrumentation of a Con- 
tinuous Batch-Type Annealing Fur- 
nace, R. H. Gelder and Walter E. 
Hand. Instruments and Automation, 
v. 30, Apr. 1957, p. 704-707. 


A continuous method of anneal- 
ing steel sheet and plate with im- 
proved instrumentation results in 
one-third higher production with 
half the Btu. output. 

(J23, 1-11, 1-2; ST) 


114-J. Heat Treatment of Alumi- 
num Alloy Forgings. C. Wilson and 
J. V. Scanlan. Light Metals, v. 20, 
Mar. 1957, p. 90-94. 


Tables of nominal composition and 
heat treatment conditions of alumi- 
num alloys currently being produced 
as forgings. Discussion of equip- 
ment, temperature control and prob- 


ing Materials by Powder Metallurgy. : 
: lems encountered, such as internal 
y 5. eg end and N. P. Pinto. U.S. 47-4. Metal _and Self-Bonded Sili- stress, overheating, blistering. 
— nergy Commission, SEP-64, con Carbide. Pt. 3. R. E. Wilson. (J general, 1-2; Al, 4-1) 
pr. 26, 1951. 9 p. (CMA) New York State College of Ceramics, 


In a development program for Alfred University (Wright Air De- 5 
reactor control rods, various com- partment Center), U.S. Office of Tech- ty jn ON Dalley Lapht’ Metate, 


be | 
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positions containing gadolinium com- nical ——— PB 121353, Jan. 1956, | 20, Mar. 1957, p. 96-98. 


pounds were studied metallographi- 
cally prior to operational tests. 
GdCz powder was prepared from 
Gd:Os. Both were used to the extent 
of 10% in compacts with beryllium 
powder. Hot pressing at 600-650° C. 
and 25 tons per sq. in. yields a 
dense product with good corrosion 
resistance to hot water. Compact 
with titanium powder is contem- 
plated. (H10, H14h, T11j, 17-7; Gd) 


43-H. Extrusion of Composite Com- 
pacts of Particles of Heavy Metal in 
an Aluminum Matrix. Hot Pressing 
and Extrusion of Zirconium by Elec- 
trical Resistance Heating. A. B. 
Backensto. U.S. Atomic Energy Com- 
mission, SO-3004, June 30, 1951, 92 p. 
(CMA) 


Electrical resistance sintering was 
used to make compacts of zirconium 
powder in an aluminum matrix. Hot 
working by extrusion also made suit- 
able compacts, sheaths for the com- 
pacts being provided by a pure alu- 
minum powder. A pure zirconium 
powder could be compacted by elec- 
trical sintering if atmospheric con- 
tamination is avoided. Ductility is 
good and cold reduction of 40% may 
be effected. Billets formed by elec- 
trical resistance extrusion are de- 
scribed. (H14k, 16-11; Zr) 


33 p. 

Research toward development of 
a strong, high-temperature silicon 
carbide through the formation of 
dense, self-bonded material, and the 
bonding of siliccn carbide by various 
metals, silicides, carbides and oxides. 
Aluminum and iron, added _ in 
amounts of 1-3%, had a marked 
effect on the density achieved in 
hot pressing silicon carbide. Molyb- 
denum silicon carbide compositions 
were investigated in detail. 

(H general; Si, Mo, 6-19) 


48-H. Ceramic Fiber Base Cermets. 
Pt. 8. L. J. Trostel. Ohio State 
University Research (Wright Air De- 
velopment Center), U.S. Office of 
Technical Services, PB 121354, Mar. 
1956, 29 p. $.75. 


Feasibility of developing a high- 
temperature prototype of fiber glass 
resin plastics investigated; three 
ceramic fiber-base cermets contain- 
ing 91% 302B stainless steel and 9% 
ceramic fibers were fabricated. 
(H17; SS) 


49-H. Vibratory Compacting of 
Metal and Ceramic Powde . Pt. 3. 
W. C. Bell and J. R. Hart. North 
Carolina College (Wright Air Develop- 
ment Center). U.S. Office of Tech- 
nical Services, PB 121255, Mar. 1956, 
54 p. $1.50. 





44-H. Ground Zirconium Metal 
Powder Pilot Plant. Final Technical 
Report for Apr. 21-Oct. 20, 1952. A. 
C. Demos. Foote Mineral Co., under 
Contracts DA-36-034-ORD-389RD and 
DA-36-034-ORD-884RD. U.S. Office of 
Technical Services, PB 124145, May 
1956. 39 p. (CMA) 


A pilot plant with a capacity of 
20 Ib. of zirconium powder (100 
mesh, 10 micron) per 8-hr. day was 
successfully operated for six days. 
The process involves the produc- 
tion of a fused sponge through cal- 
cium reduction of zirconia tetra- 
chloride, acid leaching, crushing, 
grinding, drying and packaging. 


Forming, sintering and evaluation 
of materials for use as turbine blade 
materials, with primary concern for 
the influence of particle size distri- 
bution on the sintering characteris- 
tics and physical properties of alum- 
ina, 15% nickel, 85% titanium car- 
bide and 30% chromium, 70% alumi- 
num oxide compositions; application 
of vibratory, impact and hydrostat- 
ic forces in the forming of those 
compositions from powders. 

(H14, H15, T7h, 17-7) 


50-H. (Japanese.) Cermets. Fumihei 
Yoshiki. Japan Society of Mechani- 


Magnesium alloy and aluminum 
alloy heat treatment compared. 
(J general; Mg) 


116-J. What You Should Known 
About Carburized Iron Powder Parts. 
W. J. Doelker. Materials and Meth- 
ods, v. 45, Apr. 1957, p. 122-126. 


Advantages, limitations and effect 
on properties of gas carburizing, 
liquid carburizing with salt, pack 
carburizing or mechanical pre-mix- 
ing for iron powder parts of low, 
medium or high densities, Mechani- 
cal properties of a few carburized 
electrolytic iron powder parts com- 
pared to wrought carbon steel. 
(J28g, Q general; Fe, 6-22) 


117-J. Hardenability Test for Deep 
Hardening Steels. Carl M. Carman, 
Dominick F. Arminto and Harold 
Markus. Metal Progress, v. 71, May 
1957, p. 77-80. 


A 15 x 11-in. test piece is aus- 
tenitized uniformly in a tube fur- 
nace, then lowered 2 in. and the 
protruding end cooled with a jet of 
water while the furnace is being 
cooled at a rate corresponding to the 
3-in, position on the test piece. 
(J5, 1-4; AY) 


118-3. Planning for Heat Treating 
in Malleable Iron Foundries. J. T. 
Bryce, L. E. Emery, F. W. Jacobs, 
L. R. Jenkins, G. B. Mannweiler 
and W. Zeunik. Modern Castings, v. 
31, Feb. 1957, p. 39-54. 


Summary of metallurgical prac- 
tices which contribute to the produc- 
tion of white iron and selection of 
malleable heat treating furnaces, 
fuels and auxiliary control equip- 
ment. (J23b, 1-2; CI-s) 


119-J. (French.) Choice of Gear Steels 
and Their Heat Treatment. O. Pat- 
terman. Metallurgie et la Construction 
ee v. 89, Apr. 1957, p. 337- 
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First part of a thorough survey. 
Characteristics of gear steels; ap- 
propriate heat treatments of the 
various types; nomenclature of 
Pompey and Roll steels; effect of the 
mass of work pieces on their char- 
acteristics. (To be continued.) 

(J general, T7a, 17-7, 3-23; ST) 


120-J. (French.) Behavior of Nickel 
at High Temperatures—Heat and 
Mechanical Treatments. Revue de 
Ae v. 23, Jan-Feb-Mar. 1957, p. 


Nickel is sensitive to the action 
of sulphur and to a somewhat less 
degree to that of oxygen. Enumer- 
ates precautions to be taken, be- 
fore heating and during heating, to 
avoid deterioration and contamina- 
tion of nickel during heat transfor- 
mations and working. 

(J general, N general, 2-12; Ni) 


121-J. (German.) Temperature Dis- 
tribution of and Power Requirements 
for Inductive Heat Treatment of Cir- 
cumferential Welds on Steel Tubes. 
Herbert Geisel. Schweissen und 
Schneiden, v. 9, Apr. 1957, p. 156-161. 


Local temperature variation along 
the axis of the tube during steady 
heat conduction; power requirements 
during the soaking period; heat 
stored during steady heat conduc- 
tion; consideration of temperature as 
a function of heat conduction coef- 
ficient, the specific heat and con- 
vection coefficient (surface coef- 
ficient). 4 ref. (J2g; ST, 7-1, 4-10) 


122-3. Thermal Principles of High- 
Frequency Inductive Surface Harden- 
-ing. Kurt Kegel. AHG Progress, no. 
3, 1956, p. 193-198. 

Fundamental principles involved 
in the surface heating of steel de- 
scribed in relation to the electrical 
and thermal processes, and a pro- 
cedure is derived whereby the ap- 
proximate depth of hardness to be 
produced may be estimated. Valid- 
ity of the procedure discussed, meth- 
od of determining the temperature 
variation at the surface described. 
(J2g) 


123-J. (Czech.) Dependence of Nitro- 
gen Content on the Amount of Car- 
bon in Carbonitrided Cases. Bohumil 
Prenosil. Hutnické Listy, v. 12, Mar. 
1957, p. 222-227. 

With increasing carbon content in 
carbonitrided specimens the amount 
of nitrogen decreases, this relation 
being more pronounced at 860 than 
at 900° C. The knowledge of the 
mutual relation between carbon and 
nitrogen content facilitates the at- 
tainment of desired carbon and ni- 


trogen content in  carbonitrided 
cases. 17 ref. (J28m) 
124-J. (Czech.) Influence of Heat 


Treatment of Kailway Tires on Their 
Wear. Slavomir Horejs. Hutnické 
Listy, v. 12, Mar. 1957, p. 277-288. 


Through accelerated cooling of 
tires from the austenitizing tem- 
perature, accompanied at the same 
time by an increase of their hard- 
ness, it is possible to increase 
markedly their wear resistance. 
For this increase a partial or com- 
plete suppression of pro-eutectoid 
ferrite is decisive. 

(J22, Q9n, T23s; ST, 17-7) 


125-J. (Czech.) Influence of Nitrogen 
on the Hardenability of Carbonitrided 
Cases and on the Isothe Trans- 
formation of Austenite. Bohumil 
Prenosil. Hutnické Listy, v. 12, Apr. 
1957, p. 289-298. 

The influence of the amount of 
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nitrogen on the hardenability of 
carbonitrided cases in using the 
modirtied Jominy test; influence of 
the amount of nitrogen on the S- 
curve of the isothermal transforma- 
tion of austenite containing carbon 
and nitrogen and on the tempera- 
ture of the beginning of martensitic 
transformation. 13 ref. 

(J5, N8g; ST, N) 


126-J. (Czech.) Recrystallization and 
Llutermeuiave Therma: ‘treatment of 
Low-Carbon Steels During Cold Work- 
ing. Vladimir Vrzal. Materialovy 
Sbornik, 1956, p. 55-76. 

On the basis of a general analysis 
of the physical processes going on 
within the steel during working, 
and of experimentally determined 
spatial diagrams of hardness varia- 
tion and grain growth during an- 
nealing, an intermediate heat treat- 
ment is determined. (J23c; CN) 


127-J. (Czech.) Nitriding Against Cor- 
rosion. Joseph Zboril. materialovy 
Sbornik, 1956, p. 79-95. 

Considering the high temperatures 
of the nitriding processes and in 
view of the necessity of the layer 
to be rapidly cooled, a special de- 
vice was designed to be located in- 
side a chamber furnace of the usual 
type. Various kinds of steel have 
been nitrided and the results veri- 
fied by practical tests. 9 ref. 
(T28k, 1-2; ST) 


128-J. (German.) Present State of 
Fiame Hardeaing, G. W. Gronegress. 
Metalloberfléche, v. 11, Jan. 19v7, p. 


Flame hardening becomes more 
economical as the surface to be 
hardened becomes a smaller part 
of the over-all surface and with 
larger dimensions of the workpiece. 
Application of temperature measur- 
ing instrument “milliskop” to se- 
cure evenness of hardening. Ad- 
vantages of hardening machines. 
(J2h) 


129-J. (Italian.) For a Greater Pop- 
ularity of the Jominy Hardenability 
Test. M. Baj. Metallurgia Italiana, 
v. 49, Mar. 1957, p. 186-194, 211. 
Examination is made of operating 
conditions of the Jominy test which 
is one of easy execution and fair 
reproducibility. The technical and 
economic aspects of the test are 
emphasized. It is a test intended 
to help producers and consumers of 
steel when selecting alloying ele- 
ments and conditions for the best 
heat treatment. 48 ref. 
(J5, 1-4; ST) 


130-J. (Italian.) Surface Decarburiza- 
tion During Salt Bath Heat Treat- 


ment. Armando Andreotti. Rivista 
di Meccanica, no. 158, Jan. 19, 1957, 
p. 27-31. 


Causes of decarburization of fer- 
rous metals; methods of controlling 
decarburizing power of the bath; 
corrective measures designed to 
eliminate or reduce decarburizing 
power. (J4a, J2j; ST) 


Ass 
and 


(Italian.) Comparative Study 


235-K. 
in Europe. 


of Welding Practices 
Notes on O. E. E. C. Mission-EPA 
250 (4-15-55, 5-16-55). Antonio Lo 
Giudice. Ingegneria Meccanica, v. 5, 
gh 1956, p. 43-46; v. 6, Jan. 1957, p. 
33-39. 


Pt. 1. Major industrial plants of 
Western Europe in which welding 
is of special importance were visited. 
This report, edited by a delegate 
of the Italian government, is in- 
tended to give a picture of weld- 
ing methods, preparation practices; 
types of steel welded, design stand- 
ards, consumption of steel and elec- 
trodes, etc., in countries visited. 
Pt. 2. Practices and equipment in 
English, Norwegian, Swedish, Dan- 
ish, Dutch plants. (To be continued.) 
(K general) 


236-K. Condenser Tubes Are 
Welded. R. A. Wilson and W. W. 
Edens. Electrical World, v. 147, Apr. 
22, 1957, p. 57-58. 

Tungsten inert gas welding was 
found to be best, especially when 
an over-riding high-frequency arc 
current initiates the arc and starts 
the weld. Naval brass tube sheets 
and admiralty metal tubes are joined. 
(Kid; Cu, 4-10) 


237-K. Welding of Steam and Feed 
Pipework for Marine Installations. 
J. Chamberlain and W. L. Roe. 
Welding Research Abroad, v. 3, Mar. 
1957, p. 29-38, 

Suitability of certain types of 
steel for specific steam temperature 
ranges; types of welded joints and 
preparation of tubes for welding; 
filler rods and electrodes; preheat- 
ing; post-welding heat treatment; 
nondestructive examination; repairs 
to faulty welds. 8 ref. 

(K general, T22, 17-7; ST, 4-10) 


238-K. (French.) Contribution to the 
Study of the Control of the Voltage, 
Strain, Time Parameters in Resistance 
Spot Welding. M. Evrard and C. 
Haslé Soudage et Techniques Con- 
nexes, V. 11, Mar-Apr. 1957, p, 69-75. 


Method based essentially on the 
use of a stylus-type oscillograph, the 
measuring gear of which is con- 
nected to various devices for the de- 
termination of the welding param- 
eters. The simultaneous recording 
and direct examination of the curves 
obtained permit an efficient control 
of the spot welding operation. 
(K8n, 1-2) 


239-K. (French.) Welded Framework 
of the Boulogne-Billancourt Skating- 
Rink. P. Lorin, Soudage et Tech- 
niques Connexes, v. 11, Mar-Apr, 1957, 
p. 76-81. 

Details of design and construction. 
The whole structure contains 3800 
m. of electrically welded beads for 
which basic coated electrodes were 
used. (Kila, T26n, 17-7; ST) 


240-K. (French.) Use of Superficial 
Colorations Produced by Hot Oxida- 
tion as a Nondestructive Testing Meth- 
od in Spot Welding. P. Joumat. 
Soudage et Techniques Connexes, v. 
11, Mar-Apr. 1957, p. 93-99. 


Method used for ascertaining the 
efficiency of heat treatments under 
electrode tips without destroying the 
spot welds, Emphasizes the relation- 
ship between colorations, hardness 
and torsional characteristics of spot 
welds and notes the effect of metal 
analysis and several welding and dis- 
persion factors. In its present form 
the method facilitates setting opera- 
tions and makes it possible to check 
setting adequacy in the course of 
industrial fabrication. (K3n, K9r) 


241-K. (French.) Productivity of Braz- 
ing. G.M.A. Blanc and J. C. Charton, 
Soudage et Techniques Connexzes, v. 
11, Mar-Apr. 1957, p. 111-118. 


Influence of modern brazing pro- 
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cedures on cost and productivity. 
The total cost of an assembly can 
be reduced by using a high-quality 
filler metal, notwithstanding its 
higher unit price. Various examples 
of application of oxy-acetylene, gas 
flame, oven and high-frequency braz- 
ing are given. Emphasizes the great 
versatility of brazing. (K8; SGA-f) 


242-K. (German.) Maintenance and 
Repair of Parts and Components by 
Means of Welding. Pt. I. Herbert 
Neumann. Schweissen und Schneiden, 
v. 9, Apr. 1957, p. 138-146, 


Welding of joints for locomotive 
and ship boilers, drive and brake 
components, wheels, couplings, pipes 
and castings; application of various 
types of electrodes; flash-butt weld- 
ing; automatic welding. 

(K general, 18-21, 18-22) 


243-K. (German.) Automatic Carbon- 
Dioxide Shielded Arc Welding With 
Slag Covering. C. de Rop and H. 
Schmidt-Bach. Schweissen und 
Schneiden, v. 9, Apr. 1957, p. 146-150. 


Working principle of the automatic 
welding machine; welding operation; 
design of the Falz electrode; me- 
chanical properties of the weld met- 
al; melting rates. 4 ref. (Kid, 1-2) 


244-K. (German.) Acceptance Rules 
for Chains Made From Round Steel 
Bar Material. Rudolph Overlach. 
Schweissen und Schneiden, v. 9, Apr. 
1957, p. 150-155. 


Anchor chains for ships; chains 
for mining, hoists, scaffolding, struc- 
tural engineering purposes; foreign 
standards for chains; present po- 
sition of acceptance rules for chains 
with regard to welding. 

(K9r, Te, 17-7; ST) 


245-K. (Italian.) Arc Welding in Atom- 
ic Hydrogen Atmosphere. Lelio Orsini. 
Macchine, v. 11, Mar. 1957, p. 257-259. 


Equipment, technique, advantages, 
applications. (K1d, 1-2) 


246-K. Inert Gas Shielded Welding 
of Aluminum Bronze. P. C. Greene. 
Bureau of Ships, Journal, v. 5, Apr. 
1957, p. 11-12. 

Advantages and disadvantages of 
non-nickel-bearing wrought alumi- 
num bronze plate; spectrographic 
method of detecting cracks caused 
by welding. (Kid, S13d; Cu, AJ) 


247-K. Ultrasonic Metal Joining. 
J. Byron Jones and E, E. Weismantel. 
Electrical Manufacturing, v. 59, Apr. 
1957, p. 125-129, 316. 

Ultrasonic energy is being used 
in soldering, brazing and welding. 
These processes are particularly ap- 
plicable to specialized joining prob- 
lems in electrical design. Improved 
joint reliability is achieved through 
elimination of flux, and cost sav- 
ings can be effected by substituting 
aluminum for copver in electrical 
assemblies. (K6, K7h, K8, 1-24) 


248-K. Testing of Welding Metal 
With Special Reference to the Control 
of South African Bureau of Standards 
Approved Electrodes. J. W. Swardt. 
Engineer and Foundryman, v. 21, Feb. 
1957, p. 41-45. 
Brief comment on impact resist- 
ance tests, usability tests and in- 
terpretation of radiographs. (K9r) 


249-K. Welding Distortion Prob- 
lems Encountered in the Gas Turbine 
Industry. S. A. Onions. Institution 
of Production Engineers, Journal, v. 
36, Mar. 1957, p. 193-199. 

Causes of weld distortion and 
the economic and technical diffi- 
culties involved in its correction. 
(K9n) 


250-K. How to Solder Stainless 
Steel. Marine Engineering Log, v. 62, 
May 1957, p. 70-71. 
Preparation of surface, selection 
of solder and finishing of stainless 
steel soldered joints. (K7; SS) 


251-K. Canada to Get New Welding 
Process. Modern Power and Engi- 
neering, v. 51, Mar. 1957, p. 120-121. 
A new process for the welding of 
carbon steel; semi-automatic metal 
arc welding process, using a con- 
tinuously fed bare wire, powdered 
magnetic flux, and carbon dioxide 
gas. (Kid; CN) 


252-K. Welding Processes Described. 
Oil and Gas Journal, v. 55, Apr. 8, 
1957, p. 129-132. 
Application of submerged arc, 
inert arc and resistance welding. 
3 ref. (Kid, Kle, K3) 


253-K. Remote Welding of Stain- 
less Steel Containers. E. E. Pierce. 
Oak Ridge National Laboratory, U.S. 
Atomic Energy Commission, ORNL- 
2280, Apr. 22, 1957, 8 p. 

Equipment for sealing stainless 
steel cylinders containing radioac- 
tive materials by remotely operated 
shielded-arc welding has been fab- 
ricated and successfully operated. 
The equipment consists of two port- 
able units. One of the units, in- 
cluding a rotating chuck and elec- 
trode positioner, is operated in a 
cell equipped with model-8 master- 
slave manipulators. The power 
supply unit and control panel are 
of conventional design and are op- 
erated outside the cell. 

(Kid, Wi12a, 1-2; SS) 


254-K. (Italian.) Comparative Study 
of Welding Practices in Europe. Notes 
on O.E.E.C. Mission EPA 250 (4-15- 
55, 5-16-55). Pt. IMI. Antonino Lo 
Giudice. Ingegneria Meccanica, v. 6, 
Feb. 1957, p. 17-24. 

Practices and equipment in Ger- 
man, Belgian, Austrian and Swiss 
plants. (To be continued.) 

(K general) 


255-K. (Italian.) Welded Structures. 
Criteria and Standards of Design and 
Execution. G. P. Perego. Rivista 
di Meccanica, no. 155, Feb. 16, 1957, 
p. 19-24. 

Welded joints; types of joints and 
placement of welds; oxy-acetylene 
and electric arc welding procedures. 
(To be continued. ) 

(K1, K2, S22, 17-1) 


256-K. (Pamphlet—German.) Qualita- 
tive Examination of Spot Welded 
Joints on Deep Drawn Aluminum 
Sheets, Produced With the Argon- 
Shielded-Arc Spot Welding Method. 
K. Krekeler and H. Verhoeven, For- 
schungsberichte des Wirtschafts-und 
Verkehrsministeriums Nordrhein- 
Westfalen, no. 275, 1956, 52 p. West- 
deutscher Verlag, Ophovener Strasse 
1-3 Opladen, West Germany. DM 1460. 
Starting materials, influence of 
various factors during the process, 
practical applications, metallograph- 
ic examination. 7 ref. (K3n; Al, 4-3) 


262-L. Low Temperature Descaling 
Safeguards Titanium Properties. I. 
Stambler. Aviation Age, v. 27, May 
1957, p. 130-133. (CMA) 
Turco Products (Los Angeles) has 
developed a low-temperature de- 


scaling method which gives chemi- 
cal cleanness, low hydrogen pick-up, 
low metal loss, passive surface ac- 
tivity, intergranular attack and im- 
proved smoothness. After preclean- 
ing, the parts are alkaline-cleaned 
in Turco 4272 scale remover and 
in Vitro-Klene or Petro-Klene, 
rinsed, and acid-cleaned in HNOs. 
(L12, 2-13; Ti) 


263-L. Electrolysis Cleans Titanium. 
Aviation Week, v. 66, May 13, 1957, p. 
79, 81. (CMA) 

Temco Aircraft (Dallas) uses the 
“Ti-Brite” electrolytic process to de- 
scale and degrease titanium aircraft 
parts. Surface qualities are im- 
proved and there is no etching ef- 
fect. The immersion bath contains 
1% of 48-70% HF, 4% of 38-46° Bé 
HNOs, 20% of 60-66° Bé HeSOs and 
75% water; 3-5 oz. of ferrous or 
aluminum sulphate are also present. 
The d.c. voltage is 6-36 volts. Af- 
ter immersion for 1-3 min. the polar- 
ity is reversed. The part is then 
removed and wiped clean. 

(L13n; Ti) 


264-L. Protective Coating of Titan- 
ium. C. L. Stanley and A. Brenner. 
Light Metal Age, v. 15, Apr. 1957, p. 
27-28. (CMA) 

A protective coat of chromium 
may be plated on a titanium sur- 
face if the oxide film is supplanted 
with a fluoride film before plating. 
After 10-15 min. of suspension in 
hydrofluoric-acetic acid bath and 10 
min. of 60-cycle a.c., the specimens 
are rinsed and removed to a typical 
chromium plating bath where they 
are plated at 85° C. and 120 amp. 
per sq. dm. They are then heat 
treated at 800° C. for 2 min. in 
inert atmosphere. Adhesion of the 
plates is good. (L17; Ti, Cr) 


265-L. | Anodic Oxidation of Some 
Dilute Binary Zirconium Alloys. G. 
B. Adams, Jr., C. E. Borchers and 
P. Van Rysselberghe. U.S. Atomic 
Energy Commission, AECU-3388, Jan. 
1, 1957, 26 p. (CMA) 

The anodization of zirconium al- 
loy electrodes was performed in a 
cell, which is described and the cir- 
cuitry of which is diagrammed. Po- 
tential-time data for alloys with 
columbium, nickel, iron, copper, tin 
and chromium (to a total of nine) 
were obtained for three current 
densities. Electrolytic parameters 
and local currents were calculated. 


4 ref. 
(L19, 1-2; Zr, Cb, Ni, Fe, Cu, Sn, Cr) 


266-L. (German.) Protection of Molyb- 
denum Against Oxidation at High 
Temperature. Kar] Wassmann. Verin 
deutscher Ingenieure, Zeitschrift, v. 
99, Apr. 1, 1957, p. 423-425. (CMA) 
Problem of protecting molybdenum 
surfaces against oxidation at ele- 
vated temperatures is discussed. No 
molybdenum alloy has been found 
that would correct the inability of 
molybdenum to form a protective 
oxide film. It is therefore necessary 
to resort to coatings which may 
be either inert themselves (like 
ceramics or certain metals) or oxidiz- 
able into an inert protective layer. 
Such coatings can be applied by 
spraying. The best experimental re- 
sults have been obtained with 
chromium, chromium-nickel and 
aluminum-chromium-silicon, giving 
protection up to 1100° C., and with 
molybdenum sulphide for tempera- 
tures above 1300° C. (L23; Mo) 


267-L. Painting of Steel Structures 
in Petroleum Refineries. J. O. Jack- 
son and Joseph Bigos. American 
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Petroleum Institute, Proceedings, v. 
36 (III), 1956, p. 34-48. 

Proper design and surface prepa- 
ration, correct application, selection 
and formulations of paint for struc- 
tural steel to prevent corrosion. 
(L26n; ST, SGA-s) 


268-L. Finishing Polished Metal 
Parts for Rembrandt Lamps. Edward 
Ciebien. Industrial Finishing, v. 33, 
Apr. 1957, p, 48-52. 
Procedure and precautions in buff- 
ing, degreasing and lacquering met- 
al lamp parts. (L10a, L12, L26n) 


269-L. Epoxy Coatings for Metal 
Products. R. E. Dunbar. Materials 
=~ Methods, v. 45, Apr. 1957, p. 130- 


Composition, properties, methods of 
application and typical uses of the 
six main types of formulations. 
Coatings are noted for excellent ad- 


hesion, flexibility, toughness and 
chemical resistance. (L26p) 

270-L. Plating With Insoluble 
Anodes. Edward R. Jorczyk. Metal 


Finishing, v. 55, Mar. 1957, p. 46-49. 
With the use of insoluble anodes, 
installation of a silver concentration 
tank eliminated solution decomposi- 
tion, maintained an even silver con- 
tent of solution and kept carbon 
treatments to a minimum. 
(L17, W3h, 1-2) 


271-L. Finishing Nickel and High 
Nickel Alloys. Lester F. Spencer. Met- 
al Finishing, v. 55, Mar. 1957, p. 50-55; 
disc., p. 61. 

Operational procedures for fin- 
ishing wrought nickel, Monel and 
Inconel. Details as to wheel type, 
wheel speeds and specific examples 
of finishing are discussed. 

(L general, G18; Ni) 


272-L. Bright Nickel Plating. I. R. 
Bellobono. Metal Finishing Journal, 
ee Mar. 1957, p. 111-117; disc., p. 


Coordination compounds and the 
plating potentials of metals in rela- 
tion to the theories propounded to 
account for bright nickel plating. 
27 ref. (L17; Ni) 


273-L. Anodising and Brightening 
of Aluminium and Its Alloys. A. W. 
Brace. Metallurgia, v. 55, Apr. 1957, 
p. 173-185. 

Composition and operating condi- 
tions of main electro brightening, 
electropolishing and chemical bright- 
ening and anodizing processes; their 
merits and limitations, influence of 
composition and effect of metallur- 
gical structure in response to bright- 
ening and anodizing. 27 ref. 

(L138, L19; Al) 


274-L. Plating Steel With Molyb- 
denum, Steel, v. 140, May 20, 1957, 
p. 161, 164. (CMA) 

A successful vapor-plating experi- 
ment is described which involved 
surfaces of AISI 4620 steel and 
MoCls vapor. Thin underplatings of 
cobalt were used and were better 
than those of copper and nickel. 
The surface is heated to 1607-1787° 
F. The MoCls vaporizer operates 
at about 482° F. and discharges an 
argon stream saturated with MoCls 
vapor which is reduced by a stream 
of hydrogen in a burner near the 
plate. Hydrogen-rich mixtures give 
dense, well-bonded plates which are 
heat and _ erosion-resistant. 

(L25; ST, Mo) 


275-L. (English.) Cleaning of Alu- 
minum Articles by Alkaline Solutions 
and Works Control of This Operation. 
M. N. Rozov and T. A. Trainina. 
Journal of Applied Chemistry of the 
USSR, v. 29, June 1956, p. 975-983. 
(Translated by Consultants Bureau, 


METALS REVIEW (50) 


ioe 227 W. 17th St., New York 11, 
“Deals with kinetics of the proc- 
ess. (L12k; Al) 


2%76-L. (English.) Investigation of the 
Anode Process in the Aluminum Bath. 
L. N. Antipin and A. N. Khudyakov. 
Journal of Applied Chemistry of the 
USSR, v. 29, June 1956, p. 985-990. 
(Translated by Consultants Bureau, 
Inc., 227 W. 17th St., New York 11, 
N.Y 


> 

Detailed study has been made of 
the relationship between the anode 
gas composition and the polarization 
on the one hand and the current 
density on the other. (L19; Al) 


277-L. It Is Cheaper by Tumbling. 
Leon E. Laux, Metal Finishing Jour- 
nal, v. 3, Feb. 1957, p. 67-70. 
Operational costs of barrel finish- 
ing by the Glenn L. Martin Co. 
About 95% of parts tumbled are 
aluminum alloys. (L10d; Al) 


278-L. Continuous Electrolytic Ox- 
idation of Aluminum Wire and Strip. 
H. Richaud. Metal Finishing Journal, 
v. 3, Feb. 1957, p. 71-74. 

Two continuous methods are de- 
scribed; oxidation for electrical in- 
sulation and oxidation for decora- 
tive purposes. (L19; Al, 43, 4-11) 


279-L. Suitability of Fusion-Weld- 
ing Processes for Vitreous-Enamelling. 
B. Trehearne. Metal Finishing Jour- 
nal, v. 3, Feb. 1957, p. 79-82. 

Some of the factors influencing 
quality ef vitreous enamel on fusion- 
welded sheet metal are considered. 
Four methods of fusion welding and 
the results of experiments are dis- 
cussed. Relationship between weld 
defects and enameling defects was 
established by X-ray examination. 
(L27, K general; 9) 


2380-L. Feasibility of Roll Cladding 
Titanium on Steel. Summary Report 
for Nov. 1, 1955 to Dec. 31, 1956. R. 
F. Domagala and D. W. Levinson. 
U.S. Atomic Energy Commisssion, 
AECU-3431, Dec. 31, 1956, 71 p. (CMA) 


Titanium may be roll clad onto 
plain carbon steel if a diffusion bar- 
rier of vanadium is interposed be- 
tween the metals. These “sand- 
wiches” are hot rolled to sheet at 
850-1000° C. Bend and_ shear 
strengths of the sheet are great, 
and anneals at 750° C. for 1000 hr. 
do not affect the quality. A vanadi- 
um-iron phase, probably sigma, is ob- 
served at the interface unless a thin 
layer of copper is placed between 
the vanadium and steel. Similarly 
clad stainless steel was satisfactory. 
(L22; ST, Ti, V) 

281-L. Metal Spraying in Inert At- 
mospheres. R. - Monroe, O. C. 
Martin and C. B. Voldrich. U.S. 
Atomic Energy Commission, BMI-994, 
Dec. 17, 1953, 21 p. (CMA) 

Metal-arc spraying of zirconium 
coats on uranium was studied. The 
defects of the as-sprayed coat—po- 
rosity and unflattened spray particles 
—were overcome by a diffusion heat 
treatment. An arc between two con- 
sumable electrodes is fed through 
a high-velocity gas blast and an in- 
ert atmosphere is used, The meth- 
od has been abandoned since other 
methods have been studied. 

(L23; U, Zr, 9-18) 


282-L. Development of a Cubic Ox- 
ide Protective Film on Zirconium. J. 
R. Johnson. U.S. Atomic Energy Com- 
mission, ORNL-2029, Feb. 21, 1955, 7 
p. (CMA) 
The more stable (to neutrons) 
cubic form of ZrOz may be devel- 


oped in preference to the monoclinic 
form by alloying zirconium with a 
metal which forms a cubic oxide. 
Columbium is the most promising 
and is amenable to forging and proc- 
essing. The metal chosen must 
form a cubic phase in other corro- 
sion environments, form an oxide at 
low temperatures and, as the oxide, 
have a stable cubic form. 

(L14a, M26r; Zr, Cb) 


283-L. Influence of Heat Treat- 
ment on the Properties of Chemical 
Nickel Coatings Produced by the Kani- 
gen Process. Van Royen. Electro- 
plating and Metal Finishing, v. 10, 
Apr. 1957, p. 114-115. 

Structure of chemical nickel de- 
posits produced by the nickel phos- 
phorus process and the effect of 
various heat treatments on their 
corrosion resistance and mechani- 
cal properties. 

(L28, M27, Q general, R general, 
2-14; Ni) 


284-L. (French.) Electrolytic Galvaniz- 
ing of Steel Sheets. F. H. Smith. 
Corrosion et Anticorrosion, v. 5, Jan. 
1957, p. 10-18. 

Characteristics and advantages of 
this process; corrosion resistance 
compared with other coatings; tech- 
niques used in England and the 
United States; applications, includ- 
ing aptitude for machining and 
welding. (L16; ST, Zn, 4-3) 


285-L. (French.) Surface Treatment 
Before Painting or Temporary Coat- 
ing of Such Metals as Steel, Alumi- 
num, Zinc. C. Hess. Corrosion et 
Anticorrosion, v. 5, Jan. 1957, p. 19-24. 
Chemistry of surface treatments, 
and types of coating and protection 


afforded. 
(L general; ST, Al, Zn) 


286-L. (French.) Protection of Motor 
Truck Tankers by Means of Neo- 
prene Base Coatings. G. de Laberbis. 
Corrosion et Anticorrosion, v, 5, Jan. 
1957, p. 25-26. 

Applicable either in sheet or liq- 
uid form, neoprene affords excellent 
protection against concentrated 
caustic soda in tank trucks. Cites 
successful use of this product in the 
United States. (L26r R6j) 


287-L. (French.) Treatment of Sur- 
faces for Galvanizing: Pickling. A. 
Herz. Metallurgie et la Construction 
er. v. 89, Apr. 1957, p. 355- 


Pickling in sulphuric acid; effects 
of strength of concentration and 
temperature; pickling by hydro- 
chloric acid; pickling of cast iron. 
(L12g; L16; Zn) 


288-L. (German.) Galvanizing of 
Screws and Other Small Parts. Pt. 
IV. Werner Peters. Draht, v. 8, Apr. 
1957, p. 127-131. 

Quality control, including thick- 
ness of the layer, corrosion resist- 
ance and gage accuracy are dis- 
cussed, as well as calculations given 
for the complete galvanizing proc- 
ess. 3 ref. (L16, T7f, 17-7; Zn) 


289-L. (German.) Chemical and Elec- 
trochemical Treatment of Corrosion 
Resistance Steels. O. P. Kramer. 
Metallwaren-Industrie und Galvano- 
technik, v. 48, Apr. 1957, p. 148-152. 
Details of pickling, electrolytic 
pickling, protective coating, burnish- 
‘ing and coloring. 
(L general; ST, SGA-g) 


290-L. (German.) Ball Polishing. M. 
Dreher. Metallwaren-Industrie und 
Galvanotechnik, v. 48, Apr. 1957, p. 
160-164 
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Choice of suitable metals, surface 
characteristics and shape, prepara- 
tory treatment, time necessary for 
polishing and applications of meth- 
ods. (L10d) 


291-L. Highly- Conducting Gold 
Films Prepared by Vacuum Evapora- 
tion. A. E. Ennos. British Journal 
of Applied Physics, v. 8, Mar. 1957, p. 
113-117. 


Thin gold films formed by vacuum 
evaporation on freshly evaporated 
layers of certain metallic oxides 
show high conductivity in a similar 
way to layers prepared by cathodic 
sputtering. The evaporated layers 
are robust and of high current- 
carrying capacity down to 30-Ang- 
strom thickness. The conductivity 
approaches the bulk value for an- 
nealed films thicker than 60 Ang- 
stroms. Properties of these films 
discussed in relation to those of the 
sputtered layers, with which they 
compare favorably. 9 ref. 

(L25g; Au) 


292-L. Dyeing of Anodised Alumi- 
nium. B. L. Sen, Indian Textile 
Journal, v. 67, Jan. 1957, p. 236. 
Aluminum in its pure form can 
conveniently be employed for dyeing 
with synthetic dyestuffs; brief pro- 
cedure is presented. (L19; Al) 


293-L. Surface Treatment and 
Finishing of Light Metals. Pt. XII-C. 
Plating on Aluminum-Zinc Immersion 
Processes. S. Wernick and R. Pin- 
ner. Metal Finishing, v. 55, Mar. 
1957, p. 58-61. 

Typical flow sheet for plating by 
zinc-immersion. Discussion of plat- 
ings which include copper, zinc, 
brass, cadmium, silver and chromi- 
um, applied directly on the zinc im- 
mersion deposit. (L17; Zn) 


294-L. Zinc Coatings. Complete 
Corrosion Protection at Lowest Over- 
All Cost. F. P. Helms. Oil and 
Gas Journal, v. 55, Apr. 8, 1957, p. 
106-109. 

Some cost comparisons for dif- 
ferent protective methods; galvaniz- 
ing, zinc silicate formulations, high- 
temperature deposition of zinc dust. 
(L16, L general; Zn) 


295-L. Electroless Plating, Electro 
Forming, Mark Progress. Fred W. 
Huntington. Pacific Factory, v. 87, 
Mar. 1957, p. 43. 
Recent developments in plating 
and metal finishing. (L28, L18) 


296-L. Diffused Chrome Alloy Fin- 
ishing Process. John Starr. Pa- 
a Factory, v. 87, Mar. 1957, p. 44- 


Diffusion of chromium in ferrous 
parts so as to produce coatings 
which are alloys of the parent met- 
als. (L15; Cr) 


297-L. AES’ Research Program. 
Robert A. Ehrhardt. Plating, v. 44, 
May 1957, p. 489-509. 

Brief account of American Elec- 
troplaters’ Society research program. 
Summaries of progress for the fol- 
lowing projects: Stripping copper 
from base metals, preparation for 
plating, adhesion, porosity, effect of 
impurities in plating solutions, me- 
chanical finishing, testing thickness 
of deposits, and accelerated corro- 
sion testing. (L17, A9) 


298-L. Fundamentals of Diffusional 

Bonding. Pt. I. L. Castleman and L. 

Seigle. Sylvania Electric Products, 

Inc. U.S. Atomic Energy Commis- 
sion, SEP-227, Aug. 13, 1956, 38 p. 

Formation of intermediate layers 

in the diffusion zone of Al-Ni dif- 


fusion couples. This system was 
chosen because of its significance in 
fuel element technology. It has been 
confirmed that only two out of four 
possible layers form observably dur- 
ing diffusion—the NisAls and NiAls 
phases. 16 ref. (L22, N1; Al, Ni) 


299-L. Study of the Feasibility of 
Coating Magnesium With High-Purity 
Aluminum. C. F. Powell and I. E. 
Campbell. Battelle Memorial Insti- 
tute (Wright Air Development Cen- 
ter). U.S. Office of Technical Serv- 
ices, PB 121860, Nov. 1956, 28 p. $.75. 


Feasibility of the vapor plating 
technique was investigated through 
a literature survey of aluminum 
compounds sufficiently unstable to 
be decomposed to yield aluminum 
metal at suitable plating tempera- 
tures. Most promising for further 
experimentation was pyrolysis of 
aluminum alkyls and of aluminum 
hydride’ and its derivatives at low 
pressures and at temperatures of 
400 to 500° C. (L25; Mg, Al) 


300-L. (Czech.) Metallurgical Surface 
Treatment of Tin Plate. J. Teindl 
and Antonin Hrbek. Hutnické Listy, 
v. 12, Apr. 1957, p. 329-332. 

Studies on the oxidation of tin 
plate and the use of protective oxide 
coatings; recommendations for im- 
proving the resistance to corrosion. 
(L14a; Sn, 8-12) 


301-L. (French.) Kanigen Chemical 
Nickel Plating Process. Revue des 
Produits Chimiques, v. 60, Feb. 28, 
1957, p. 45-51. 

History of process, theory, work 
done by General American Trans- 
portation Corp. to perfect process, 
properties of chemical nickel de- 
posits, details on anticorrosion pro- 
tection provided by such coating, 
applications. (L28; Ni) 


302-L. (German.) Ion Exchangers in 
Plating Technology. Gunnar Gabriel- 
son. Metalloberfldche, v. 11, Feb. 1957, 
p., 41-46. 

Fundamental properties of ion ex- 
change resins; technique of ion 
separation by means of ion ex- 
changers; instruction for the selec- 
tion of ion exchangers; application 
of ion exchangers in the analysis of 
plating solutions; characteristic data 
of some commercial ion exchange 
resins. 25 ref. (L17, A8b) 


308-L. (German.) Anodic Oxidation of 
Copper and Copper Alloys. Hans Ed- 
ner. Metallwaren-Industrie und Gal- 
+ cca v. 48, Apr. 1957, p. 157- 


Anodic dyeing of copper and its 
alloys is easier than blackening by 
other methods. Oxide layers are up 
to 3 microns thick, easily polished 
and heat resistant up to 200° C. 
(L19; Cu) 


804-L. (German.) Semi and Fully Au- 
tomatic Grinding and Polishing. O. 
Schleppi. Metallwaren-Industrie und 
Galvanotechnik, v. 48, Apr. 1957, p. 
165-169, 188. 

Choice of polishing emulsion or 
paste. Polishing wheel as applied to 
the use of European machinery (in 
contrast to equipment used in the 
United States). (L10b, 1-2) 


305-L. (German.) Theory and Engi- 
neering of Flame Cleaning. Karl W. 
Sippell. Werkstoffe und Korrosion, 
v. 8, Apr. 1957, p. 185-216. 
Influence of the flame tempera- 
ture upon the properties of struc- 
tural steels and the influence of 
several fuel gases upon the effec- 


tiveness of the method. 78 ref. 
(L10g; ST) 
306-L. (Book—Spanish.) Hard Chro- 
mium Plating; Practice and Applica- 
tions. Vincente Massuet Grau, 288 p. 
1957. Editorial. J. Monteso, Barcelona, 
Spain. 


Practical guide for metallurgist 
not familiar with electryoltic proc- 
esses. In four parts: electrolytic 
chromium; plant and equipment; 
hard chromium plating practice; and 
industrial applications. (L17; Cr) 


Met aphy 
Constitution and Primary Structures 


185-M. Structures of ZrGe, HfSi: 
and HfGez. J. F. Smith and D. M. 
Bailey. Acta Crystallographica, v. 
10, Apr. 10, 1957, p. 341-342. (CMA) 
X-ray diffraction of single crys- 
tals of ZrGez, HfSie and HfGee con- 
firms earlier work on crystal struc- 
tures. Layer-line symmetry and 
characteristic extinctions show that 
all belong in the space group D!17m- 
Cmcm. The compounds appear to 
be isostructural. (M26q, M22g; Zr) 


186-M. Titanium Metallurgy—Pt. II. 
Structure of Titanium Deposits 
Formed in Electrolytic Cells Using 
Fused Alkali Chloride Baths. R. S. 
Dean, W. W. Gullett and F. X. Mc- 
Cawley. Industrial Laboratories, v. 9, 
May 1957, p. 10-12. (CMA) 


Structure of titanium deposits pro- 
duced by the electrolytic method of 
the Chicago Development Corp. The 
bundles of coarse filamentary par- 
ticles originally have their inter- 
stices filled with salt, which is 
drained readily. The bundles are 
not dendritic, except when the cell 
geometry creates zones of very low 
cathode current density. Plate 
thickness and the extent of the fine 
crystal zone are directly related to 
the initial cathode current density. 
The initial cathode plate formed is 
ductile if formed on a titanium cath- 
ode. The formation of the large 
crystals in the outer zone is due 
to supersaturation of the zone with 
sodium. Sodium forms at the rate 
that titanium from titanium di- 
chloride crystallizes out. The equi- 
librium is unusual. 

(M27d, C23p; Ti) 


187-M. Molybdenum-Rhenium Sys- 
tem. <A. G. Knapton. Institute of 
Metals, Bulletin, v. 3, Mar. 1957, p. 
161. (CMA) 


Arc-melted molybdenum alloys 
with up to 100% Re studied from 
900° C. to the liquidus. The solu- 
bility of rhenium in molybdenum 
falls from 42 at. % at 2400° C. to 
27 at. % at 1000° C. One of the 
intermediate phases is of the alpha- 
manganese type and the other is of 
sigma structure; the previously re- 
ported face centered cubic lattice 
phase at 25 wt. % Re was not con- 
firmed. The sigma-phase, which 
forms peritectically at 2500° C., is 
unstable below 1200° C. The other 
phase forms peritectoidally at 1850° 
C. from sigma and rhenium-rich 
solid solution. The maximum solu- 
bility of molybdenum in rhenium is 
14 at. %. (M24b; Mo, Re) 


188-M. Titanium-Aluminum Alloys. 
Metal Industry, v. 90, Apr. 26, 1957, 
p. 328, 331. (CMA) 


It appears that the cost of ti- 
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tanium alloys may be justified in 
applications where the low density 
and good creep resistance in the 
range 300-500° C. are the desirable 
properties. Aluminum seems to be 
an essential addition for stress re- 
sistance at medium temperatures, 
due to the alpha-stabilizing nature 
of the addition. Further investiga- 
tion of the titanium-aluminum sys- 
tem of alloys shows that increases 
of aluminum above 10% reduce the 
hot workability. Anomalous effects 
in elongation and ductility proper- 
ties indicate phase changes, but al- 
tered microstructures were not de- 
tected. A study is cited which notes 
long-range ordering in alloys con- 
taining less than 20% Al. Many 
anomalies may be explained on the 
basis of TisAl superlattice formation. 
Other workers postulate the forma- 
tion of an alphaz phase at 7.5% Al 
from a peritectoid reaction from the 
alpha-beta phase field. An (epsilon) 
field at high aluminum contents is 
also postulated. An inadequate un- 
derstanding of the titanium-alumi- 
num system is stressed. 

(M24b, Q general; Ti, Al) 


189-M. Nature of Some Mechanical- 
ly Polished Metal Surfaces as Evi- 
denced by Epitaxial Phenomena. L. 
E. Samuels. Institute of Metals, Jour- 
nal, v. 85, Jan. 1957, p. 177-184. 


Since the phenomenon of epitaxis 
might be expected to be sensitive to 
the presence of thin surface layers, 
experimental techniques based on 
it have been used in an endeavor to 
make a fresh approach to the prob- 
lem of the existence of a Beilby 
layer on surfaces polished by me- 
chanical metallographic methods. It 
is shown that electrodeposits formed 
on surfaces of copper, alpha-brass, 
tin, zinc, silver, and iron, and the 
overgrowths of alkali halides on 
surfaces of silver, are epitaxed after 
finish polishing by standard meth- 
ods, (M26, M20p; 8-12) 


190-M. P-T-X Phase Diagrams of 
the Systems In-As, Ga-As and In-P. 
J. van den Boomgaard and K. Schol. 
Philips Research Reports, v. 12, Apr. 
1957, p. 127-140. 

For the compounds indium arsen- 
ide, gallium arsenide and indium 
phosphide, the phase relations solid- 
liquid-vapor have been determined. 
Indium arsenide has a maximum 
melting point of 943 + 3° C, at an 
arsenic pressure of 0.33 atm. Gal- 
lium arsenide has a maximum melt- 
ing point of 1237 + 3° C. at an 
arsenic pressure of 0.9 atm. For 
indium phosphide the maximum 
melting point is estimated to lie 
at 1062 + 7° C. at a phosphorus 
pressure of approximately 60 atm. 
8 ref. (M24d, N12; In, As, Ga) 


191-M. (Italian.) Metallography of Ti- 
tanium. D. Gualandi. Metallurgia 
Italiana, v. 49, Mar. 1957, p. 149-158. 
(CMA) 

Principal procedures for obtaining 
metallographic preparations of ti- 
tanium and its alloys. These com- 
prise methods of chemical etching 
and mechanical and electrolytic de- 
velopment of metallographic struc- 
tures. Micrographs are presented 
illustrating the allotropic alpha-beta 
transformation as it is modified by 
the presence of carbon, hydrogen 
or oxygen or by the rate of cool- 
ing of the titanium samples. 21 ref. 
(M21, M27b; Ti) 


192-M. (Russian.) X-Ray Study of the 
Crystal Structure of the Compounds 
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TiSi and TiGe. N. Ageev and V. 
Samsonov. Doklady, Akademiya 
Nauk §8.8.8.R., v. 112, Feb. 11, 
1957, p. 853-855. (CMA) 


Measurements of the structure of 
TiSi and TiGe, synthesized from ele- 
ments either by sintering or melt- 
ing, were made using monocrystals 
extracted from shrinkage holes in 
melts. The lattice parameters of 
the orthorhombic crystals are, for 
TiSi: a = 3.61 A, b = 4.96 A, c = 
6.47 A; for TiGe: a = 3.80 A, b = 
5.22 A, c = 6.82 A. The distribu- 
tion of atoms in the elementary 
cell, tentatively determined from the 
intensities of tines on the X-ray in- 
terference curve, was checked by 
comparison with lines on a cal- 
culated curve for a statistical distri- 
bution of atoms in the cell. 3 ref. 
(M26q, M22g; Ti, Si, Ge) 


193-M. Phase Diagram of _ the 
Binary System Titainum-Aluminum. 
I. I. Kornilov, EK. N. Pyleeva and 
M. A. Volkova. Academy of Sciences 
of the U.SS.R., Bulletin, Division of 
Chemical Science, no. 7, July 1956, p. 
78(-795. (Translated by Consultants 
Bureau, Inc., 227 W. i7th St., New 
York 11, N. Y.). (CMA) 


Previously abstracted from origi- 
nal. See item 398-M, 1956. 
(M24, Q29, ‘'i, Al) 


194-M. An Extraction Replica Meth- 
od for Large Precipitates and Non- 
Metallic Inciusions in Steels. G, R. 
Booker, J. Norbury and Richard 
Yhomas. British Journal of Applied 
Physics, v. 8, Mar, 1957, p. 109-113. 


A replica method which enables 
large (up to 10 microns or so) pre- 
cipitates and inclusions to be ex- 
tracted from steels. There is no 
etching through the replica, and 
consequently weakening and stain- 
ing ot the film are avoided. Exam- 
ples of the extraction of iron nitride, 
iron carbide, and nonmetallic inclu- 
sions. ll ref. (M20r; ST, 9-19) 


195-M. Constitution of Alloys of 
Iron and Manganese With Transition 
Elements of tne First Long Period. 
A. Hellawell and W. Hume-Rothery. 
Royal Society of London, Philosophi- 
cal Transactions, v. 249, Ser. A, Mar. 
14, 1957, p. 417-459. 


Constitutions of iron-rich and 
manganese-rich binary alloys with 
the sequency of elements titanium- 
vanadium - chromium - (manganese, 
iron)-cobalt-nickel-copper were in- 
vestigated by specially accurate 
thermal analyses, supplemented by 
microscopical and X-ray work, The 
liquidus and solidus curves were de- 
termined accurately. 27 ref. 
(M24d; Fe, Mn) 


196-M, (English.) Crystal Habits of 
Silicon Crystallized in Al-Si Alloys. 
Ichiji Obinata and Noboru Komatsu. 
Tohoku University, Science Reports 
of the Research Institutes, v. 9-A, Apr. 
1957, p. 107-117. 


Aluminum alloys with 20% sili- 
con containing none or only one of 
the following additional elements— 
sodium, magnesium, zinc, chromi- 
um, manganese, copper, cadmium, 
tin, lead, antimony, bismuth, iron, 
nickel and cobalt—were cooled very 
slowly or cast in sand molds. Then, 
the alloys were electrolyzed in hy- 
drochloric acid solution by using a 
lead plate as the cathode. Silicon 
crystals thus obtained as the anode 
slime were collected and subjected 
to goniometry, X-ray and chemical 
analyses. From the above experi- 
ments, three types of crystal habits 
of silicon were detected. 

(M26m, N12; Al, Si). 


197-M. (German.) Investigations of 
the Three-Component Systems Molyb- 
denum-Silicon-Boron, Tungsten-Silicon- 
Boron and in the System VSi:-TaSiz. 
H. Nowotny, E. Dimakopulou and H. 
Kudielka. Monatsschrifte fiir Chemie, 
v. 88, no. 2, 1957, p. 180-182. (CMA) 
The phase diagram of the three- 
component system Mo-Si-B at 1600° 
C. shows mainly a ternary phase 
Mos(Si,B)s with T2 structure and 
in equilibrium with molybdenum; 
Mos:Si, MosSis (type T1), MozB and 
MoB. The microhardness of the 
ternary phase is higher than that 
of the pure molybdenum silicides 
and seems even higher than that 
of the pure molybdenum borides. An 
isotype crystal structure exists also 
in the ‘three-component system W- 
Si-B. Continuous solid solutions were 
found in the quasi-binary system 
VSi-TaSize. 17 ref. 
(M24c; Mo, Si, B, W, V, Ta) 


198-M. (Italian.) On a New Etching 
Method for the Color Metallography 
of Copper-Bearing Light Alloys. M. 
Leoni. Metallurgia Italiana, v. 49, 
Mar. 1957, p. 170-172, 180. 

The etch produces a thin epitaxial 
layer which gives rise to colorations 
in each crystal, which are related 
to the microstructure. It is pos- 
sible to show the phases present in 
a given sample, as well as the de- 
gree of homogeneity of the solid 
solution. 11 ref. (M20q; Cu) 


199-M. (Italian.) Color Micrography 
as Applied to Common Brasses. P. 
Lombardi. Metallurgia Italiana, v. 
49, Mar. 1957, p. 181-185. 

Some color micrographical re- 
search related to common brasses 
and results obtained from examina- 
tion of selected samples. Color 
micrography is carried out two dif- 
ferent methods: (1) by formation of 
thin epitaxial films on the sample 
surface so that the crystal grains 
will be differently colored; and (2) 
by deep etching which shows the 
corrosion surfaces, different for 
each metal. Color micrography may 
be recommended only for particular 
analyses, the most important of 
which may be orientation of crystal- 
line grains. 7 ref. (M20, M21; Cu-n) 


200-M. (Italian.) Structural Relation 
and Equilibria Between the Epsilon 
and Zeta Phases of the Fe-N System. 
A. Burdese. Metallurgia Italiana, v. 
49, Mar. 1957, p. 195-199. 

Equilibria between the epsilon and 
zeta phases of the Fe-N system and 
the structure of epsilon solids are 
discussed. 6 ref. (M24b; Fe, N) 


201-M. (Italian.) Single Etching Re- 
agent for the Micrographical Examina- 
tion of Ferritic, Martensitic and 
Austenitic (as Well of Sigma-Phase) 
Stainless Steels and High Speed 
Steels. G. Catella and C, Giometto. 
Metallurgia Italiana, v. 49, Mar. 1957, 
Pp. 200-205 
A reagent consisting of 1.2% solu- 
tion of picric acid in ethylic acid, 
100 cc.; hydrochloric acid, 10 cc.; 
and glacial acetic acid, 3 cc. was 
adopted. 
(M20q; NM-a 31, SS, TS-m) 


202-M. (Italian.) Contribution to the 
Study of Nonmetallic Inclusions in 
Ferrochromium, R. Zoja. Metallurgia 
Italiana, v. 49, Mar... 1957, p. 206-211. 
The morphology of inclusions in 
refined ferrochromium, and _iso- 
thermal transformations of inclu- 
sions. 5 ref. 
(M27; AD-n, Fe, Cr, 9-19) 








Transfo tions and 
Resultiag Seructures 
181-N. Thermal Diffusion of Hydro- 


gen in Zirconium. Preliminary Re- 
port. J. M. Markowitz and J. Belle. 
U.S. Atomic Energy Commission, 
WAPD-TM-42. Feb. 1957, 19 p..(CMA) 


The thermal diffusion of hydro- 
gen into Zircaloy was studied in an 
effort to explain the corrosion fail- 
ure under certain irradiation con- 
ditions. Two theoretical approaches 
to the problem are explored and ex- 
perimental data are applied to both. 
The complicating precipitation of a 
hydride phase is noted. Thermal 
diffusion curves are shown and dis- 
cussed for different phase regions 
of the zirconium-hydrogen system. 
In the two-phase region the concen- 
tration of the matrix is governed by 
the solubility curve. (N1; Zr, H) 


182-N. (French.) Elements of the 
Structural Metallurgy of Titanium and 
Its Alloys. Adrien Saulnier. Revue 
de VAluminium, v. 34, Mar. 1957, p. 
271-276. (CMA) 


Below 885° C. pure titanium exists 
in the hexagonal alpha-phase, and 
at 885° C. it changes over by allo- 
tropic transformation into the cubic 
beta-phase. Most titanium alloys are 
formed by mixtures of these two 
phases. haracteristic alloy forma- 
tions are the Ti-Al, the Ti-Fe and 
the Ti-V types. On further proc- 
essing, depending on the degree of 
stabilization of the beta-phase, rapid 
cooling will bring about the mar- 
tensitic alpha’-phase (from weakly 
stabilized beta-phase) or (from the 
highly stabilized beta-phase) the sub- 
microscopic omega-phase and alpha- 
phase oriented in Widmanstatten 
figures. (N6p; Ti) 


183-N. Strain Figures Appearing on 
the Surface of Copper Electrodeposits 
Subjected to Fatigue. M. Suzuki. 
Institute of Metals, Journal, v. 85, Jan. 
1957, p. 206-208. 


Effects of microstructure of the 
underlying metal upon the flecks 
and strain figures appearing on the 
surface of electroplated copper sub- 
jected to fatigue were investigated. 
Flecks appear in the region of the 
grain boundaries of the metal be- 
neath. Grain boundaries run par- 
allel to the direction of the planes 
of the maximum shear stress. 
(N12d; Cu) 


184-N. Some Observations of the 
Effect of a Dispersed Oxide Phase on 
the Recrystallization of Copper. J. W. 
Martin. Metallurgia, v. 55, Apr. 1957, 
p. 161-165. 

Compares activation energy for re- 
crystallization of specimens de- 
formed and_ recrystallized under 
various conditions for pure copper, 
copper containing silicon in solid 
solution and copper containing dis- 
persed silica particles; recrystalliza- 
tion followed microscopically and 
by hardness measurements. 28 ref. 
(N5f; Cu) 


185-N. Sigma Formation in Com- 
mercial Ni-Cr-Fe Alloys. Francis B. 
Foley and Vsevelod N. Krivobok. 
Metal Progress, v. 71, May 1957, p. 
81-86. 
Formation of sigma phase in high 
chromium-nickel alloys of iron is 
usually blamed for embrittlement 


of the alloys after long heating, but 
there is reason to believe that some 
more subtle phenomenon is also a 
contributing factor. 
(N8, Q6n, 3-18; SS) 


186-N. Existence of a Metastable 
Phase Isomorphous With the Stable 
Phase of a Pure Metal. J. H. O. 
Varley. Philosophical Magazine, v. 
2, 8th Ser., Mar. 1957, p. 384-388. 


A study of the factors controlling 
the coefficient of volume expansion 
of a pure metal, in a previous pa- 
per, has led to the conclusion that 
there are two isomorphous states, 
differing only in volume, of any 
given crystal structure. The rela- 
tive stabilities of these phases are 
discussed and the possibility of iso- 
morphic transformations is ex- 
amined. (N6) 


187-N. (English.) Diffusion of Hy- 
drogen Through Iron and Binary Iron- 
Chromium and Iron-Nickel oys at 
High Pressures and Temperatures, A. 
A. Shcherbakova. Journal of Ap- 
plied Chemistry of the USSR, v. 29, 
June 1956, p. 955-960. (Translated 
by Consultants Bureau Inc., 227 W. 
17th St., New York 11, N.Y.) 


Diffusion of hydrogen in chromi- 
um and nickel at temperatures from 
200 to 600° C. and under a pres- 
sure of 100 atmospheres. Investi- 
gation of exponential relationship 
between the diffusion rate and the 
absolute temperature. 6 ref. 

(N1, 1-13, 3-24; Fe, Cr, Ni, H) 


188-N. (English.) Pressure-Induced 
Diffusion and Deformation During 
Precipitation, Especially Graphitiza- 
tion. Mats Hillert. Jernkontorets 
Annaler, v. 141, no. 2, 1957, p. 67-83. 


How pressure differences in bi- 
nary systems are originated during 
solid-state precipitation processes; 
effect of such differences on the 
course of the process. 

(N7b, M24b, 3-24) 


189-N. (French.) Structural Influence 
of Common Cast Irons on Their Elas- 
tic Behavior. Paul Le Rolland and 
Elisabeth Plenard. Fonderie, no. 134, 
Mar, 1957, p. 105-112. 


Structure of the most common 
foundry irons, with consideration 
being limited to gray iron with lami- 
nated graphite and a ferritic-pear- 
litic matrix. Effect of cooling rate 
through the graphitization range; 
influence of the graphite structure; 
influence of the nature of the matrix 
on elastic properties. 

(N8s, Q21; CI-n) 


190-N. Structure of Guinier-Preston 
Zones. Pt. If. Room-Temperature Ag- 
ing of the Al-Cu Alloy. Karel Toman. 
Acta Crystallographica, v. 10, Mar. 
10, 1957, p. 187-190. 


Determination of the coefficients 
dependent on the structure of the 
zone from the variation of the dif- 
fuse intensity by the method of 
least squares for the natural aged 
aluminum-copper alloy. From these 
the concentration of copper atoms in 
various atomic planes of the Guinier- 
Preston zone, as well as the displace- 
ments of these planes with respect 
to the matrix, were determined. 3 
ref. (N7a; Al, Cu) 


191-N. Precipitation of Cu in Ge. 
A. G. Tweet. Physical Review, v. 
106, Apr. 15, 1957, p. 221-224. 


Kinetics of precipitation of copper 
from supersaturated solid solution 
in germanium studied as a function 
of temperature and dislocation den- 


sity in the samples, Results can be 
expressed as an exponential decay 
with time of the unprecipitated frac- 
tion of copper. (N7b; Cu, Ge) 


192-N. Isothermal Transformation in 
Relation to Heat Treatment of Steel. 
C. E. Mavrocordatos. South African 
Institute of Mining and Metallurgy, 
Journal, v. 57, Dec. 1956, p. 305-323. 


Review of the mechanisms of 
transformation; suggestions for fur- 
ther experimentation. 42 ref. 
(N8g; ST) 


1938-N. (English.) On the Effect of Al- 
loying Elements on the Solubility of 
Carbon in Molten Iron. Koji Sanbongi, 
Masayasu Ohtani and Koshi Toita. 
Tohoku University, Science Reports of 
the Research Institutes, v. 9-A, Apr. 
1957, p. 147-158. 


The solubility of carbon in Fe-C-Si, 
Fe-C-Cr and Fe-C-Mn melts deter- 
mined at 1540° C. Some considera- 
tions were made to generalize the 
effect of alloying elements on solu- 
bility, referring to the previous data 
on the solubility of carbon and ni- 
trogen in iron melts. The factors 
which are responsible for these ef- 
fects are discussed in relation to 
the periodic table. 

(P12e, 1-10; Fe, C) 


194-N. (Czech.) Application of Micro- 
Analytical Methods in the Study of 
the Isothermal Decomposition of Aus- 
tenite. Josef Cadek and Karel Maza- 
nec. Hutnické Listy, v. 12, Mar. 1957, 
p. 216-222. 


Basic suppositions and conceptions 
of the modern theory of nucleus 
formation and growth of a new 
phase; special attention is given to 
the problem of the existence of fluc- 
tuations as a basic cause of forming 
nuclei of a new phase; growth of a 
new phase is considered to be a 
process of forming two-dimensional 
nuclei, 28 ref. (N8g, 1-4; ST) 


195-N. (Czech.) Study of the Trans- 
formation of Delta Ferrite in Stainless 
Steels 18-9-Ti With High Titanium 
Content. V. Cihal and M. Prazak. 
Hutnické Listy, v. 12, Mar. 1957, p. 
236-242, (CMA) 


Using austenitic steel with 18% 
chromium and 9% nickel the authors 
investigated the behavior of delta 
ferrite, a phase that appeared in the 
steel when titanium (up to 0.8%) 
was added. The procedure followed 
was to obtain potentiometric curves 
of a corrosive etching and to com- 
pare the results with microscopic 
and electron microscopic metallo- 
grams. It was observed that the 
transformation of the ferrite was a 
function of the thermal treatment. 
At temperatures of 550-800° C. delta 
ferrite decomposes according to the 
reaction 5 — carbides + y + a, 
while above 800° C. the phase re- 
action is 6 — carbides y. The 
presence of o-phase impairs the read- 
iness of the steel to undergo the 
secondary passivation and changes 
the course of the polarization curve 
in the transpassive region. 26 ref. 
(N8, 1-10; SS, Ti) 


196-N. (Czech.) Study of the Influence 
of Tungsten on the Magnitude of the 
Interlamellar Distance of Pearlite. 
Karel Mazanec. Hutnické Listy, v. 
12, Apr. 1956, p. 309-315. 


On raising the content of tungsten 
from 0.42% to 1.50% the inter- 
lamellar distance increases about 
42%. Tungsten probably raises the 
value of the coefficient of surface 
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tension on the cementite (carbide)— 
ferrite intermediate phase and that 
of the coefficient of surface tension 
on the cementite (carbide)—aus- 
tenite intermediate phase. 13 ref. 
(N8h, 1-10; AY, W) 


197-N. (German.) Strain Relief and 
Recrystallization of Aluminum. Pt. 
2. D. Altenpohl. Aluminium, v. 33, 
May 1957, p. 306-317. 


Strain relief and recrystallization 
in pure and superpure aluminum, 
the results of which are interpreted 
in the light of present-day knowl- 
edge. Effects of rate of heating, de- 
gree of reduction in cold rolling, 
purity, various additions, hardening 
and nature of grain boundaries in 
superpure aluminum. 37 ref. 

(N5; Al-a) 


198-N. (Italian.) On the Solubility and 
Reprecipitation Mechanism of Graphite 
in Cast Iron. V. Gottardi. Metallurgia 
Italiana, v. 49, Mar. 1957, p. 173-180. 


Investigation of the solubility of 
graphite in the austenite of a fer- 
ritic spheroidal cast iron by micro- 
scopic observation and determina- 
tion of microhardness. Study was 
made of the isothermal of graphiti- 
zation occurring at 725° C. on lamel- 
lar and spheroidal pearlitic cast iron. 
22 ref. (N8s; CI) 


199-N. (Swedish.) Decomposition of 
Delta Ferrite in High-Alloy Steels. 
Kehsin Kuo. Jernkontorets Annaler, 
v. 141, no. 3, 1957, p, 146-174. 


In Fe-M-C ternary systems, where 
M represents vanadium, chromium, 
molybdenum or tungsten, the delta- 
ferrite has an intermediate M con- 
tent between those of the austenite 
and an alloy carbide; it is therefore 
possible for the former to decompose 
into an aggregate of the latter. This 
aggregate resembles pearlite in ap- 
pearance when the transformation 
temperature is above 850° C., and 
the term delta eutectoid has been 
used to denote it. Below 850° C. the 
same aggregate very often displays 
an acicular appearance not unlike 


bainite. 32 ref. (N8; AY) 
Ph t 
Pro ies 
214-P. Effects of Pressure on 


Binary Alloys. Pt. V and VI. P. W. 
Bridgman. American Academy of 
Arts and Sciences, Proceedings, v. 84, 
no. 2, p. 131-177; 179-216. 


Binary alloys of a number of met- 
als with melting points not higher 
than a few hundred degrees were 
tested, and 14 metals with melting 
points ranging up to 1500° C. Tem- 
perature coefficient of resistance and 
the decrement of relative resistance 
are shown on following binary al- 
loys: Cu-Si, Fe-Si, Ni-Si, Ag-Cu, Ag- 
Pd, Al-Cu, Al-Mg, Al-Zn, Au-Cu, Co- 
Fe, Cu-Gu, Cu-Ge, Cu-Ni, Cu-Zn and 
Mn-Ni. 13 ref. (P15g, M24b, 3-24) 


215-P. Resistance Minimum of 
Magnesium: Electrical and Thermal 
Resistivities. D.A. Spohr and R. T. 
Webber. Physical Review, v. 105, Mar. 
1, 1957, p. 1427-1433. 


The electrical resistivity of the 
dilute manganese alloy specimen 
passed through a minimum at about 
14° K. and increased by approxi- 
mately 20% as the temperature was 
lowered to 1.5° K. An exactly ana- 
logous effect was found in the 
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thermal resistivity as evidenced by 
(1) a constant Lorenz ratio at 
temperatures below 4° K., and (2) 
the equality of the percentage de- 
viations of the respective resistivi- 
ties from normal behavior over the 
entire range of measurements. 29 
ref. (P15g, P11, 2-11; Mg) 


216-P. Experimental Study of the 
Optical Properties of Metals and the 
Relation of the Results to the Drude 
Free Electron Theory. L. G. Schulz. 
Advances in Physics, v. 6, Jan. 1957, 
p. 102-144. 


Experimental aspects of Drude 
free electron theory in connection 
with adsorptions of electromagnetic 
radiation and anomalous skin ef- 
fect. 89 ref. (P17) 


217-P. Influence of Heat-Treatment 
on the Electrical Resistivity and the 
Thermal Conductivity of Electrode- 
posited Chromium. R. . Powell 
and R. P. Tye. Institute of Metals, 
Journal, v. 85, Jan. 1957, p. 185-192. 


The thermal and electrical con- 
ductivities of electrodeposited chro- 
mium are shown to increase as a 
result of heat treatment. A de- 
tailed investigation of the proper- 
ties has been made over a wide 
range of temperatures and for heat 
treatment temperatures extending 
to 1410 °C. 

(Pilih, Pl5g, 2-14; Cr, 8-12) 


218-P. Melting Point of Niobium. 
T. H. Schofield. Institute of Metals, 
Journal, v. 85, Apr. 1957, p. 372-374. 


Experimental redetermination 
finds melting point of columbium 
samples containing 0.12% gaseous 
impurities and 1.9% tantalum is 
2468 plus or minus 10° C. 

(P12n; Cb) 


219-P. Physical and Mechanical 
Properties of Niobium. C. R. Tottle. 
Institute of Metals, Journal, v. 85, Apr. 
1957, p. 375-378. 


Experimentally determined data 
on thermal expansion at elevated 
temperatures, thermal conductivity, 
electrical resistivity and tensile prop- 
erties of columbium at room and 
elevated temperatures. Results of 
creep tests on columbium and a 
columbium alloy with 64% molyb- 
denum at 600° C.; effect of oxygen 
and alloying elements on mechanical 
properties and electrical resistivity 
at room temperature. 

(P11, P15g, Q27a, Q3m, 1-11; Cb) 


220-P. Magnetic Susceptibility of 
Alpha and Beta Brass. B. G. Childs 
and J. Penfold. Philosophical Maga- 
zine, v. 2, 8th Ser., Mar. 1957, p. 389- 
403. 


Magnetic susceptibility has been 
measured at 77 and 300° K. of a 
series of copper-zine alloys, rangin. 
in composition from 0-47.6 at. % 
zine, and of one silver-cadmium al- 
loy containing 30.5 at. % cadmium. 
19 ref. (Pi16n; Cu-n) 


221-P. K Auger Yield for Tin. J. A. 
V. Fairbrother, D. G. Parkyn and 
B. M. O’Connor. Physical Society, 
Proceedings, Section A, v. 70, Pt. 4, 
Apr. 1, 1957, p. 262-274. 


The principle employed by Martin 
and Stockmeyer in their determina- 
tion of the fluorescent yield for 
gases is extended in the present 
paper to a determination of the 
fluorescent yield for metals. 18 
ref. (P17; Sn) 


222-P. Effect of Eddy Currents on 
Nuclear Magnetic Resonance in Met- 
als. A. C. Chapman, P. Rhodes and 


E. F. W. Seymour. Physical Society, 
Proceedings, Section B, v. 70, Apr. 1, 
1957, p. 345-360. 


A theoretical and experimental in- 
vestigation of this effect is described. 
The theoretical treatment is de- 
veloped for specimens in the form 
of (a) a flat plate, (b) a long cylin- 
der and (c) a sphere; and is ap- 
plicable to foils, wires and powders 
with spherical particles. 16 ref. 
(P18m; 4-6, 4-11, 6-18) 


223-P. Thermodynamic Properties 
of Titanium-Oxygen Solutions and 
Compounds. A.D. Mah, etal. U.S. 
Bureau of Mines, Report of Investiga- 
tions 5316, Mar. 1957, 33 p. (CMA) 


Among the thermodynamic data 
presented are heats of formation for 
rutile and titanium-oxygen inter- 
stitial solutions, low-temperature 
heat capacities and entropies, free 
energies of formation and high-tem- 
perature heat contents. (P12; Ti, O) 


224-P. Effect of Radiation on the 
Thermal Conductivity of Uranium-1.6 
w/o Zirconium. W. Deem, et al. 
U.S. Atomic Energy Commission, BMI- 
986, Mar. 16, 1956, 19 p. (CMA) 
Fuel rods of uranium with 1.6% 
Zr are being considered for the so- 
dium-cooled, fast-neutron power re- 
actor. The thermal conductivity is 
important and was tested for rods 
which had been irradiated in the 
MTR by Argonne. Measuring was 
accomplished by the heat wave meth- 
od. The reduction in thermal con- 
ductivity for 0.21 and 0.75 at. % 
burnup was 8 and 9.5%, respectively. 
(Pllh, T1lg, 17-7, 2-17; U, Zr) 


225-P. Determination of Emissivi 

and Reflectivity Data on Aircraft 
Structural Materials. Pt. 1. Tech- 
niques for Measurement of Total Nor- 
mal Emissivity and Reflectivity With 
Some Data on Copper and Nickel. 
H. T. Betz. Armour Research Foun- 
dation. (Wright Air Development 
Center.) U.S. Office of Technical 
ria hae PB 121817, Oct. 1956, 51 p. 


Equipment was _ designed, con- 
structed and calibrated for meas- 
urement of total normal emissivity 
in the range minus 300-3000° F. For 
the measurement, the total normal 
radiance of a sample is compared 
to that of a comparison black body, 
and the ratio of the signals is taken 
as the emissivity. Measurements 
were made of the total normal 
emissivity for copper and nickel. 
(P17a, P17d, T24, 17-7; Cu, Ni) 


226-P. Electron Transport Proper- 
ties of Dilute Binary Magnesium Al- 
loys. W. Kammer. Naval Re- 
search Laboratory. U.S. Office of 
Technical Services, PB 121851, Dec. 
1956, 19 p. $.50. 


Demonstrates that measurements 
of electron transport properties of 
dilute magnesium alloys are sensi- 
tive to the Brillouin zone overlap 
phenomena deduced earlier by X- 
ray techniques. Matthiessen’s rule 
and Linde’s rule were found invalid. 
(P15p; Mg) 


227-P. Semiconducting Intermetallic 
Compounds. L. Pincherle and J. M. 
Radcliffe. Advances in Physics, v. 
5, July 1956, p. 272-322, 


Review of the preparation, prop- 
erties, theory and applications of 
so-called semiconducting intermetal- 
lic compounds. 145 ref. 

(P15g, A general; SGA-r) 


228-P. Characteristics of Metal-Clad 
Laminates. D. S. Hoynes. Electrical 
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Manufacturing, v. 59, Apr. 1957, p. Seotety, v. 53, Pt. 3, Mar. 1957, p. 315- 


104-109, 352. 

Tests were conducted on: (1) the 
current-carrying capacity of etched 
copper conductors; (2) resistance 
measurements on samples having a 
variety of protective coatings; and 


Surface tensions of binary lead- 
tin and lead-indium alloys meas- 
ured by an improved capillary meth- 
od at temperatures ranging from 
the melting points to 550° C. Re- 
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is which crystallize as face-centered in an annulus. 8 ref. (P11k; Pb, Bi) temper brittleness and impair the 
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1- proximate method which relates Rendus, v. 244, Apr. 8, 1957, p. 2053- (Q6n, Q26s, 2-10; ST, B, Ti, Zr) 
To them to the elastic constants of the 2056. 
y- crystal. Results discussed and com- Raney nickel adsorbs physically 


pared with the experimentally de- 
termined specific heats. 8 ref. 
(Pl12r, 1-4; Al, Cu, Ag, Pb) 


231-P. Quenching Vacancies in Gold. 


in relatively large quantity the con- 
stituents of the liquid phase with 
which it is in contact. This selec- 
tive adsorption follows Langmuir’s 
formula and has no connection with 


518-Q. Analysis of Zircaloy-2 Creep 
Data With Two Extrapolation Meth- 
ods. K. R. Merckx. U.S. Atomic 
Energy Commission, HW-42547, Apr. 
17, 1956, 9 pp. (CMA) 


r- F. J. Bradshaw and S. Pearson. chemical adsorption § studied by Experimental creep data for Zir 
" gag ie aesenn Vv. 2, 8th ser., kinetic methods. 4 ref. (P13d; Ni) cokara are extrapolated. into the 
° ar. » Pp. . low creep rate range n. per 
A= Increases in the electrical resistiv- 737-P-_(Italian.) Silicon, Germanium in. per hr.). The temperature range 
at ity of gold wires due to quenching "4 Selenium, Semiconductor Ele- for which experimental data are 
ul measured and interpreted in terms ments. Giovanni, Porro. Industria tabulated is 300-932° F. The low 
& of vacancies. The energy for va- Mineraria, v. 8, Feb. 1957, p. 69-76. creep rates at 650 °F. are self-con- 
cancy formation was deduced to be Concept of conductor metals, of sistent, but are inconsistent with 
n- 0.95 electron volt and the concentra- semiconductor metals; theories on values obtained at other tempera- 
a tion of vacancies at the melting the conductivity of the latter; appli- tures. This anomaly is considered 
y point 6 x 10-4. Annealing measure- cations of semiconductors. 16 ref. in the light of strain aging and dif- 
or ments between 70 and 130° C, indi- (P15g; Si, Ge, Se) ferent creep laws. Equations used 
al cated that the movement energy of are shown. (Qn; Zr) 
d. a@ vacancy was 0.68 electron volt 238-P. (Japanese.) On the Change of 
y, and that it had on an average a Magnetic Properties Caused by Cold 
n life of 108-109 jumps. 6 ref. Drawing. Shigeo Zaima and Zitsuya 519.Q. Effect of Composition on the 
ts (P15g, M26s; Au) Shindo. Japan Society of Mechanical Stored Energy of Cold Work and the 
21 wa. a. v. 23, Mar. Betermation Behavior of Gold Sliver 
» Pp. . oys. : reenfie an i - 
a 1.5° and 20° s ge The change of magnetic properties Bever. Acta Metallurgica, v. 5, Mar. 
son and L. M. Roberts. Physical So- of the mild steel caused by cold 1957, p. 125-130. 
~ ciety Proceedings, v. 70, May 1, 1957, working as an aid for analyzing the Energy stored in chips formed by 
1- p. 471-475. (CMA) mechanism of improvement of prop- drilling at room temperature and 
e- The specific heat of f.c.c, cerium erties. (P16, 3-18; CN) po Cc. wiles determined ne 
° old-silver alloys in composition 
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r which increases with cooling time . J. Dekker. 540 p. Apr. 1957. = varies with composition and tem- 
& ; Prentice-Hall, Inc., 70 Fifth Ave., New erature of deformation. Energy 
The anomaly may be due to anti P ) 1 
ts ferromagnetism, 8 ref. (P12r; Ce) York 11, N.Y. $9. expended in deformation is larger 
of The book is presented in two parts, at lower temperature and increases 
i- ‘ the first dealing essentially with with increasing concentration of 
ip 233-P. Magnetic Susceptibility of topics which are discussed in terms solute. 16 ref. 
<- Ytterbium From 1.3° K. to 300° K. of atoms with little or no reference (Q24f, Q24g, 2-10; Au, Ag) 
le J. M. Lock, Physical Society Proceed- to the electron theory of solids; 
l. ings, v. 70, May 1, 1957, p. 476-480. the second dealing with the electronic 
(CMA) properties of solids. It is intended 520-Q. Effect of Graphitization of 
The magnetic susceptibility of as an introduction to the subject, Steel on Stress-Rupture Properties. 
™ ytterbium was measured at various and is directed to students of the Joseph G. Wilson. American Pe- 
r temperatures. Only about 1/260th of senior undergraduate level. troleum Institute, Proceedings, v. 36 
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of tion effect at low temperatures. p. Apr. 25, 1957. John Wiley & Sons, of defects in the welds and the 
1- (P16, 1-11; Yb) Inc. 440 Fourth Ave., New York 16, presence of low-strength weld met- 
N.Y. $11.75. al. Although concentrated forms of 
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gation, other factors, such as weld 
quality, are of great importance. 
Random forms of graphite, even up 
to “moderate” degrees, in the unaf- 
fected parent metal do not appear 
to be detrimental to either rupture 
strength or rupture ductility. 
(Q3m, N8s; ST) 


521-Q. Abrasion Resistance: Meas- 
urement of Coated Surfaces, Electro- 
plating and Metal Finishing, v. 10, 
Apr. 1957, p. 109-113. 
_ Techniques and apparatus used 
in determining abrasion resistance 
of decorative or protective metal 
platings; several blasting and rub- 
bing test methods. 12 ref. 
(Q9n, 1-4; 8-12) 


522-Q. Fatigue Under Triaxial 
Stress: a Testing Machine and Pre- 
liminary Results. J. L. Morrison and 
J. S.C. Parry. Engineering, v. 183, 
Apr. 5, 1957, p. 428-432. 

An example of triaxial stress is 
provided by a thick cylinder sub- 
jected to repeated internal pressure. 
(Q7f, 1-3) 


523-Q. Fatigue of Metals. K. N. 
Leibovic. Industrial Chemistry, v. 33, 
Apr. 1957, p. 194-195. 
) Some aspects of metal fatigue of 
interest to chemical engineers, par- 
ticularly on the design and use of 
structures and machines. (Q7, 17-1) 


524-Q. Testing Indentation and 
Abrasive Hardness of Hard Materials. 
P. Grodzinski. Industrial Diamond 
Review, v. 17, Mar. 1957, p. 46-50. 
Physical properties of diamonds; 
crystal structure, morphology and in- 
dentation hardness. Q29c; NM-k37) 


525-Q. Structural Damping of 
Simple Built-Up Beam With SRiveted 
Joints in Bending. T. H. H. Pian. 
Journal of Applied Mechanics, v, 24 
Mar. 1957, p. 35-38. 
An analytical expression of the 
energy loss per cycle of static load- 
ing is derived in terms of amplitude 
of load, stiffness of rivets and tight- 
ness of joint. Experimental meas- 
urements on a test steel beam pro- 
vide a qualitative verification of the 
theory. (Q8; ST) 


526-Q. Some New Data on High- 
Speed Impact Phenomena. J. H. 
Huth, J. S. Thompson and M. E. 
van Valkenburg. Journal of Applied 
Mechanics, v. 24, Mar. 1957, p. 65-68. 
Experimental results for _ steel, 
aluminum, brass, lead, magnesium 
and a magnesium-lithium alloy. 
(Q6n; ST, Al, Cu, Pb, Mg) 


§27-Q. A Theoretical Criterion for 
the Fracture of Metals Under Com- 
bined Alternating Stresses. Takeo 
Yokobori. Journal of Applied Me- 
chanics, v. 24, Mar. 1957, p. 77-80. 
A criterion is developed on the 
basis of the present concepts of 
dislocations. (Q26r) 


528-Q. Creep Properties From Short 
Time Tests. Ervin E. Underwood. 
Materials and Methods, v. 45, Apr. 
1957, p. 127-129. 

Curves illustrate straight-line re- 
lationship between ultimate tensile 
strength or creep-rupture stress and 
hot hardness; correlation of time 
and temperature parameters for 
high-alloy steel. 

(Q3m, Q27a, Q29n; AY, SS) 


529-Q. Cold Work Improves Age 
Hardening Stainless. John T. Rich- 
ards and Ellsworth M. Smith. Metal 
Progress, v. 71, May 1957, p. 71-75. 
Age hardenable stainless may re- 
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quire complex and precise heat 
treatments for optimum properties. 
When mill annealed strip is rolled 
to hard or half-hard temper it has 
fair formability and age hardens 
to higher strengths during a simple 
reheating. (Q23q, J27d, 3-18; SS) 


530-Q. Dynamics of Twinning and 
the Interrelation of Slip and Twinning 
in Zinc Crystals. R. L. Bell and 
R, W. Cahn. Royal Society Pro- 
ceedings, v. 239, Apr. 9, 1957, p. 494- 
521. 

Zinc crystal wires in which the 
basal plane was nearly parallel to 
the wire axis were found to twin 
at abnormally high stresses. No 
single critical resolved shear stress 
exists; resolved shear stresses near 
3.7 kg. per sq. mm, were common 
for short crystals, while longer crys- 
tals (which often fractured at the 
instant of twinning) had an average 
critical stress of 2.9 kg. per sq. mm. 
(Q24a, Q24b; Zn) 


531-Q. Investigations of Deforma- 
tion and Fracture of Metals. R. P. 
Carreker, R. W. Guard and R. E. 
Lenhart. General Electric Research 
Laboratory. (Wright Air Development 
Center). U.S. Office of Technical 
Services, PB 111838, May 1955, 25 p. 
$.75. 


Plastic deformation behavior of 
pure metals as a function of tem- 
perature and grain size; correlations 
of the stress, strain and strain rate 
were made on a phenomenological 
basis for both tensile and creep tests 
and the resulting data applied to 
examination of current concepts of 
deformation. (Q24, Q26s) 


532-Q. Survey of Low-Alloy Air- 
craft Steels Heat Treated to High 
Strength Levels. Pt. 1. Hydrogen Em- 
brittlement. G. Sachs and W. Beck. 
Syracuse University. (Wright Air 
Development Center). U.S. Office of 
Technical Services, PB 121700, June 
1956, 96 p. $2.50. 

The magnitude of hydrogen em- 
brittlement was found to depend 
greatly upon numerous mechanical, 
chemical and electrochemical fac- 
tors encountered in the making, 
shaping, heat treating and finish- 
ing of aircraft parts. 

(Q26s, T24, 17-7; AY, H) 


533-Q. Investigation of Forged Co- 
balt-Base Alloys for High-Temperature 
Applications. R. R. MacFarlane, R. 
K. Pitler and E, E. Reynolds. Alle- 
gheny Ludlum Steel Corp. (Wright 
Air Development Center). U.S. Of- 
fice of Technical Services, PB 121723, 
Oct. 1956, 36 p. $1.00 
Improvements in the high-tem- 
perature properties of a wrought co- 
balt-base alloy resulted from addi- 
tions of aluminum, boron and ti- 
tanium. F 
(Q general, 2-12, 2-10; Co, Al, B, Ti) 


534-Q. Effect of Changing Cyclic 
Modulus on Bending Fatigue Strength, 
A. A. Blatherwick and B. J. Lazan. 
University of Minnesota. (Wright Air 
Development Center). U.S. Office of 
Technical Services, PB 121816, Oct. 
1956,129 p. $3.25. 


A phenomenological study of the 
effect on fatigue strength of changes 
in the cyclic secant modulus, or 
the ratio of the maximum stress 
to the maximum strain of the cyclic 
stress-strain hysteresis loop. (Q7g) 


535-Q. Materials - Property - Design 
Criteria for Metals. Pt. 4. Elastic 
Moduli, Their Determination and Lim- 
its of Application. S. A. Gordon, R. 
Simon and W, P. Achbach. Battelle 


Memorial Institute. (Wright Air De- 
velopment Center). U.S. Office of 
Technical Services, PB 121857, Oct. 
1956, 23 p. $.75. 

The modulus of elasticity at ele- 
vated temperatures for several ma- 
terials as it is derived from the 
conventional stress-strain curve and 
from the determination of the ve- 
locity of propagation of elastic 
waves. (Q2la, 1-4, 2-12) 


586-Q. (Czech.) Internal Damping of 
Chromium Steels. Joseph Vodseda- 
lek. Materialovy Sbornik, 1956, p. 
5-25. 

Definitions of the internal damp- 
ing of materials; causes discussed; 
factors which influence damping de- 
termined. The magneto-mechanical 
component of damping is treated 
with great care since it plays a prin- 
cipal part with chromium steels at 
the usual cyclic tensions. 12 ref. 
(Q8; AY, Cr) 


537-Q. (French.) Influence of Graph- 
ite on the Mechanical Characteris- 
tics of Unalloyed Gray Iron With 
Laminated Graphite. Michel Ferry. 
—_— no. 134, Mar. 1957, p. 113- 


Discusses changes in strength and 
structure as determined by graph- 
ite content with special reference 
to density, modulus of elasticity, 
hardness and tensile strength. Ex- 
perimental conditions are outlined 
together with resultant conclusions. 
18 ref. (Q general, 3-21, CI-n) 


588-Q, (French.) Alloyed Cast Irons 
With Spheroidal Graphite. Some Re- 
cent French Applications. R. A. 
Chavy. Revue de Nickel, v. 23, Jan- 
Feb-Mar. 1957, p. 13-17. 


Improved mechanical and physi- 
cal properties of gray iron result- 
ing from the substitution of sphe- 
roidal graphite for laminated graph- 
ite. Discusses nickel-manganese and 
nickel - molybdenum - manganese _al- 
loys. (Q general, M27, 3-21; CI-r) 


539-Q. (French.) Hydraulic Recoil in 
Iron Wire. A. De Saedeleer. Revue 
Universelle des Mines, v. 13, Apr. 1957, 
p. 142-153. 


Consideration of plastic deforma- 
tion resulting from the breaking of 
metallic wire by traction. The sud- 
den removal of the original state 
of stress produces in the sections a 
longitudinal vibratory movement. 
Analysis of vibratory phenomena. 
(Q10, Q8; Fe, 4-11) 


540-Q. (German.) On the Characteris- 
tics of Impact-Stressed Nitrided Steels. 
H. Wiegand and M. Koch. Werkstatt 
und Betrieb, v. 90, May 1957, p. 269-273. 


Characteristics of nitrided parts 
in the case of stressing due to ten- 
sion, variation and impact. 

(Q6n, Q27a; ST, 14-19) 


541-Q. (German.) Admissible Stresses 
of Shafts in Machine Building. Rich- 
ard Hanchen. Werkstatt und Betrieb, 
v. 90, May 1957, p. 317-321. 


Fatigue resistance for smooth 
shafts, admissible stresses for de- 
flection and torsion, and admissible 
bending and torsion stresses for 
shafts with shoulders, cross drillings 
and hub seats. (Q7a, Qla, Q5g, i7-1) 

£42-Q. (Italian.) Anisotropy and Non. 
homogeneity of Fatigue Resistance in 
High-Strength Light Alloys. C. Pan- 
seri and F. Gatto. Alluminio, v. 26, 
Mar. 1957, p. 101-106. 

Experiments showed fatigue re- 
sistance of extruded bars of Avional 
(Al-Cu-Mg) to be greater longitudi- 








nally (in direction of extrusion) than 
in transverse directions and at 45°; 
moreover, samples taken from sides 
of extruded material showed a great- 
er resistance than those taken from 
center. Anisotropy and nonhomo- 
geneity not found in Ergal (Al-Zn- 
Mg-Cu). 7 ref. (Q7a, 1-10; Al, 4-8) 


548-Q. (Italian.) Influence of Speci- 
men Shape on the Fatigue Resistance 
of Al-Zn-Mg-Cu Alloy (Ergal 65TA). 
New Studies. F. Gatto. Alluminio, 
v. 26, Mar. 1957, p. 107-110. 

Toroidal and cylindrical specimens 
tested; rotary bending strength was 
not appreciably influenced by shape 
of specimens. 6 ref. (Q7g, 1-10; Al) 


544-Q. (Polish.) Use of Other Ele- 
ments in Place of Molybdenum in 
Steels for Steam Superheater Tubes. 
W. Tomaszczyk. Prace Instytutow 
Ministerstwa Hutninctwa, v. 9, 1957, 
p. 13-40. 

A group of steels with a lower 
content of molybdenum was inves- 
tigated: chromium-molybdenum type, 
chromium - molybdenum - vanadium 
type, manganese-silicon type, chro- 
mium-vanadium type, chromium- 
tungsten type and chromium-tung- 
sten-vanadium type. The behavior 
of these steels was investigated in 
tension tests and impact tests at 
room and at elevated temperatures. 
37 ref. (Q27a, Q6n, 1-12; AY, 4-10) 


545-Q. (Polish.) Coarse Crystalline 
Fracture of 18 HNWA Steel. J. Oger- 
man. Prace Instytutow Ministerstwa 
Hutnictwa, v. 9, 1957, p. 41-55. 

Trials were made to determine 
the effects on 18 HNWA steel frac- 
ture caused by annealing at high 
temperature (in the range between 
1200 and 1350° C.), the rate of cool- 
ing from the above temperatures, 
the applied final heat treatment and 
the extent of forging. 29 ref. 
(Q26, M27d, 2-14; AY) 


546-Q. (Portuguese.) Dynamic Trac- 
tion Tests on Steel. R. M. Otto 
Weinbaum. ABM, Boletim da As- 
sociacao Brasileira de Metais, v. 13, 
Jan. 1957, p. 41-49. 

Tests performed on notched speci- 
mens of mild _ steel; volume of 
notched section was varied in five 
different sets of test pieces. Tests 
confirm that the greater the volume 
of the material subjected to stress, 
the larger the amount of energy 
consumed in fracture of test piece. 
(Q27, 1-10; CN) 


547-Q. Brittle Fracture: a Hazard 
in Chemical Plant. A. A. Wells, Brit- 
ish Chemical Engineering, v. 2, Apr. 
1957, p. 186-191. 

Conditions which give rise to brit- 
tle fractures and discusses practical 
precautionary measures; transition 
temperature, residual stress and 
plastic strain distribution in welded 
parts are illustrated. 7 ref. 
(Q26s, Q23r, T 29, 17-7; 7-1) 


548-Q. Suitability of Quenched and 
Tempered Steels for Pressure Vessel 
Construction. Leon C. Bibber. Com- 
pressed Gas Assocication, 43rd Annual 
Report, Supplement, 1955, p. 17-32. 
Amount of ductility needed for 
fabrication and operation, elastic 
ratios, relationship between ductility 
and toughness, the necessity for 
stress-relieving; destructive tests of 
eight full-scale pressure vessels. 8 
ref. (Q23p, Q21, T26q, 17-7; ST) 


§49-Q. Influence of Surface Rough- 
ness on the Fatigue Strength of Steels 
and Nonferrous Alloys. E. Siebel and 
M. Gaier. Engineers Digest, v. 18, 
Mar. 1957, p. 109-112, (Translation 


from VDI Zeitschrift, v. 98, Oct. 31, 
1956, p. 1715-1723). 

From a series of steels and non- 
ferrous alloys in a _ specified heat 
treated condition, fatigue test speci- 
mens were machined to a specified 
degree of surface roughness and 
were tested in push-pull, bending, 
tension, and torsion. An attempt 
is made to establish design formulas 
for various machining processes from 
the results of these tests. 7 ref. 
(Q 7a, G17, 17-1) 


550-Q. Fatigue of Aircraft. P. L. 
Teed. Institution of Production Engi- 
neers, Journal, v. 36, Mar, 1957, p. 154- 
164. 

History of fatigue theory; causes 
of fatigue; discussion of stress con- 
centrations, scatter in fatigue test 
results and influence of built-in 
stresses. (Q7, T24, 17-7) 


551-Q. On the Stress Distribution 
at the Base of a Stationary Crack. 
M. L. Williams. Journal of Applied 
Mechanics, v. 24,, Mar. 1957, p. 109- 
114. 


Remarks upon antisymmetric, as 
well as symmetric, stress distribu- 
tion, and the circumferential dis- 
tribution of distortion strain-energy 
density. (Q25k, 9-22) 


552-Q. Neutron Radiation Effects on 
Tensile and Impact Properties of 
ASTM-A302 B Steel. E. E. Baldwin. 
Mechanical Engineering, v. 79, Mar. 
1957, p. 261-265. 

Comparison of tensile and im- 
pact data on irradiated and unir- 
radiated specimens showed that the 
separate and combined effects of 
temperature and radiation had only 
minor effects (less than 10%) upon 
tensile and impact properties. 
(Q27a, Q6n, 2-17; AY) 


553-Q. Rupture Strength of Several 
Nickel-Base Alloys in Sheet Form. 
James H. Dance and Francis J. 
Clauss, National Advisory Committee 
for Aeronautics, Technical Note 3976, 
Apr. 1957, 24 p. 


An investigation was conducted to 
determine the 00-hr. rupture 
strengths at 1200 and 1350° F. of 
Inconel “X”, Inconel 700, Incoloy 
901, Refractaloy 26, and R-235 sheet 
alloys in both the annealed and heat 
treated conditions. Strengths of 
these alloys were compared with 
published data for other sheet al- 
loys and bar stock. 15 ref. 

(Q3m; Ni, 4-3) 


554-Q. Work-Hardening and Work- 
Softening of Face-Centered Cubic Met- 
al Crystals. A. Seeger, J. Diehl, S. 
Mader and H. Rebstock. Philosophi- 
cal Magazine, v. 2, 8th ser. Mar. 
1957, p. 323-350. 

Investigates by experiment and 
theory the mechanisms governing 
work-hardening, work-softening and 
slip band formation in face-centered 
cubic metals. 45 ref. (Q24, M26) 


555-Q. Metal Fatigue at High Fre- 
quency. E. A. Neppiras. Physical So- 
ciety Proceedings, Section B, v. 70, 
Apr. 1, 1957, p. 393-401. 

Metal samples were subjected to 
tension-compression stresses above 
the fatigue limit at frequencies 
around 18 kc. produced by a res- 
onant magnetostriction transducer. 
The work has shown that the high- 
frequency technique possesses a 
number of advantages over conven- 
tional methods of fatigue analysis. 
But the measurements confirm that 
at this frequency the fatigue limit is 
appreciably higher than that ob- 
tained from low-frequency measure- 
ments. (Q7, 1-4) 


\F. G. 


Hardness of Printing Metals. 

Wallis. Process, v. 64, Mar. 
1957, p. 106-107. 

Determination of the effects of 
heating upon the hardness of metals 
and the effects of processing and 
printing upon hardness. 

(Q29n, T9n, 17-7) 


556-Q. 


557-Q. True Stress-Strain Proper- 
ties of Natural Uranium. M. T. Mc- 
Gowan and R. M. Treco. Bridgeport 
Brass Co. U.S. Atomic Energy Com- 
mission, BRB-34, Nov. 30, 1956, 25 p. 
It is shown that a composite true 
stress-strain curve for uranium may 
be derived from a combination of 
swaging prestrains and conventional 
tensile testing. (Q25n; U) 


558-Q. Relationship of Hardness 
Measurements to the Tensile and Com- 
pression Flow Curves. R, E. Len- 
hart. General Electric Research Labo- 
ratory. (Wright Air Development 
Center). U.S. Office of Technical 
Services, PB 121144, June 1955, 14 p. 
$1.50. 

Correlation of hardness and tensile 
tests and conversion of one measure- 
ment to the other was found work- 
able. Results of experimentation 
with magnesium-aluminum alloys 
showed that the approximation of a 
uniaxial tensile stress flow curve 
from hardness measurements is pos- 
sible by utilizing empirical conver- 
sion constants. (Q29n, Q27a) 


559-Q. Creep, Fracture, and Bend- 
ing of Lead and L Alloy Cable 
Sheathing. Curtis W. Dollins and 


Cecil E. Betzer. University of Illinois 
Engineering Experiment Station, Bul- 
letin 440, Nov. 1950. $.65. 

Tests have covered principally 
long-time creep under steady tensile 
stresses up to 300 psi. at 110 and 
150° F., time to fracture and duc- 
tility under steady stresses of 400 to 
1800 psi. at room temperature and 
110° F., and life to fracture in slow 
bending to strains of 0.3 to 0.5%. 
The arsenical lead alloys have out- 
standing ability to withstand slow 
bending of the type that occurs in 
service because of the daily expan- 
sion and contraction of the cable 
in the duct between manholes. 
(Q3m, Q5g, T1b, 17-7; Pb) 


560-Q. Static Strength of Rivets 
Subjected to Combined Tension and 
Shear. William H. Munse and Hugh 
L. Cox. University of Illinois Engi- 
neering Experiment Station, Bulletin 
437, Dec. 1956, $.45. 

A large number of rivets have 
been tested to determine the _ be- 
havior of rivets under combined 
stresses and to evaluate the effect 
on this behavior of such variables 
as type of rivet, grip, diameter and 
method of driving. It has been 
found that a relatively simple rela- 
tionship can be derived which ex- 
presses the strength of a rivet in 
terms of the shear and tension to 
which it is subjected. 

(Q27a, Q2g, K13n, T7d, 17-7) 


561-Q. Torsional Properties of Steels 
at High Rates of Strain. Paul G. 
Jones and Thomas J. Dolan. Univer- 
sity of Illinois Engineering Experi- 
ment Station, Bulletin No. 438, Feb. 
1957, $.35. 


Effects of strain rate, tempera- 
ture, type of notch and size of 
specimen on four steels tested in 
torsion. Torque, angle of twist and 
time were continuously recorded and 
properties were determined. 

(Qla, 1-4) 
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562-Q. Influence of Weld Faults on 
Fatigue Strength With Reference to 
Butt Joints in Pipe Lines. R. P. 
Newman. Welding Research Abroad, 
v. 3, Mar. 1957, p. 9-28. 


Testing was by alternating plane 
bending to develop stresses trans- 
verse to the joint. It was found that 
the root zone of welds, with and 
without backing rings, exercised a 
predominant influence on fatigue be- 
havior. Except in the case of lack 
of pentration, defects had no signif- 
icant effect on fatigue strength be- 
cause of the over-riding influence 
of root zone. (Q7a, K9) 


563-Q. (English.) Shear Strength at 
Elevated Temperatures of an Alu- 
minium Alloy Honeycomb Core Bonded 
to Loading Piates With Two Types of 
Adhesive Films. Bryan R. Noton. 
Flygtekniska F6rséksanstallen, Aero- 
nautical Research Institute of Sweden 
Report 72, Jan. 1957, 35 p. 


Shear tests have been carried out 
at temperatures up to 100° C. on 
a honeycomb core from the U.S.A. 
in 3S-H19 aluminum alloy. The 
density of the core was 87 kg. per 
cu. m. (5.4 Ib. per cu. ft.). The 
cell size was 9.5 mm. (0.375 in.) and 
the foil thickness, 0.1 mm. (0.004 
in.) The Redux 775 and the Bloom- 
ingdale FM-47 adhesive films were 
investigated for bonding the core 
to the shear-transmitting plates. 15 
ref. (Q2g, 1-1222; Al, 7-9) 


564-Q. (Czech.) Plastic Deformation of 
Steel. Jaroslav Nemec. Hutnické Listy, 
v. 12, Apr. 1957, p. 315-324. 


Fundamental questions concerning 
the possibility of calculating plastic 
deformation in inhomogenous ma- 
terial; examines static strength of 
ductile steels from fundamental 
physical deformation values of fer- 
rite; discusses the mathematical 
bases as well as conclusions of the 
theory of instantaneous states in 
plastic deformation, and the theory 
of plastic deformation velocity; the 
results indicate the range of validity 
and applicability of the theory of 
instantaneous deformation states in 
plastic steels. (Q24; ST) 


565-Q. (Czech.) Contribution to the 
Investigation of the Qualities of Heat 
Resisting Iron-Aluminum Alloys. Jaro- 
slaw Pluhar. Materialovy Sbornik, 
1956, p. 97-115. 


Strength at high temperatures, 
weldability and heat resistance of 
welds are treated in detail. Tendency 
of decomposition of some of these 
alloys, and conditions to prevent this 
phenomenon. The properties of 
Pyroferal are compared with those 
of the usual heat resistant alloys of 
the chromium and chromium-nickel 
type. 24 ref. J 
(Q general, 2-12; SGA-h, Fe, Al) 


566-Q. (French.) On the Resistance of 
Metals to Repeated Shock. Jean Fos- 
siez, Raymond Sitte and Stanislas 
Ziembinski. Comptes Rendus, v. 244, 
Feb. 18, 1957, p. 1008-1011. 


Experiments on steel: successive 
sharp tensile stresses produced by a 
periodically excited electromagnet, 
intensity measured by a piezoelectric 
quartz dynamometer. Influence of 
frequency of shock; pseudo-aging of 


the metals; influence of _ elastic 
shocks. (Q6p) 

567-Q. (French.) Conditions Govern- 
ing the Appearance of the Yield 


Point at the Elastic Limit as Ob- 
served on the Stress-Strain Curves of 
Pure Iron. Bernard Migaud and Jean 
Talbot. Comptes Rendus, v. 244, Mar. 
25, 1957, p. 1771-1774. 


METALS REVIEW (58) 


Reference is to Cottrell’s interpre- 
tation of yield point of stress-strain 
curves of iron when passing from 
elastic to plastic state. This yield 
point no longer exists after a cold 
reduction operation but reappears in 
the case of pure electrolytic iron 
containing a trace of carbon and 
only when it precipitates from the 
solid solution. 5 ref. (Q21; Fe-a) 


568-Q. (French.) Water Hammer Ef- 
fect in an Iron Wire, A. de Saedeleer. 
Revue Universelle des Mines, v. 18, 
April, 1957, p. 142-153. 

Analysis of vibratory phenomenon 
occurring at imbedded ends of wire 
broken on tensile test machine. 
(Q27f; Fe, 4-11) 


569-Q. (German.) On the Attainable 
Accuracy of Ball Thrust Hardness 
Tests and Gaging the Indentation 
Depth. Kurt Potyka.Werkstatt und 
Betrieb, v. 90, May 1957, p. 274-276. 
Brinell and Vickers hardness tests, 
when done without first grinding 
the test area, showed no satisfactory 
results with regard to the accuracy 
of the hardness values to be deter- 
mined, (Q29b) 


570-Q. (Italian.) Sulphur Surface 
Hardening of Steel: Morphology and 
Characteristics of Layers. N. Collari 
and P. Virdis. Metallurgia Italiana, 
v. 49, Mar. 1957, p. 159-169, 211. 

The layers’ obtained on_ steel 
through a sulphur hardening treat- 
ment, and anti-friction properties in 
friction couplings have been chemi- 
cally and metallographically tested 
to ascertain wear resistance. The 
possibie causes, both chemical and 
physical, which may determine the 
favorable anti-wear and_ anti-fric- 
tion behavior are briefly reviewed. 
28 ref. (Q9n, J28; ST) 


571-Q. (Italian.) Influence of Work 
Hardening and Annealing on Mechani- 
cal Properties of Al-Mg Alloys. F. 
Gatto and L. Mori. Metallurgia Itali- 
ana, v. 49, Apr. 1957, p. 253-264. 
Experimental investigation on 
work hardening and annealing of 
aluminum-magnesium alloys’ with 
different magnesium contents, car- 
ried out mainly through tensile 
tests. The results were analyzed 
by showing the influence of work- 
hardening degree, annealing tem- 
perature, treating time, and mag- 
nesium content. (Q23a, J23; Al, Mg) 


572-Q. (Italian.) Zama Alloys for Die 
Castings. Ludovica Alladio. Rivista 
di Meccanica, no. 156, Mar. 2, 1957, p. 
31-33. 

Effects of aluminum, copper, mag- 
nesium, lead, cadmium, tin and iron 
content on mechanical properties 
of die castings made of Zama al- 
loys. (Q general, 1-10; Zn, 5-11) 


573-Q. (Japanese.) Fatigue Life of 
Metallic Materials Under Varying Re- 
peated Stresses of Two Different 
Stress Waves. Toshio Nishihara and 
Toshiro Yamada. Japan Society of 
Mechanical Engineers, Transactions, 
v. 23, Mar. 1957, p. 136-141. 


Notched specimens of carbon steel 
and duralumin tested and results 
were used to calculate fatigue life. 
(Q7b; CN, Al) 


574-Q. (Japanese.) On the Fracture 
of Metals (2nd Report). Tensile 
Fracture Test of Mild Steel Round 
Bars Having Hyperbolic Notch and 
Notch Brittleness. Masuji Uemura. 
Japan Society of Mechanical Engi- 
neers, Transactions, v. 23, Mar. 1957, 
p. 148-154. 

Based on the premise that there 


exist shear and tensile fracture 
modes, various fracture behaviors 
are explained together with some 
observations on notch brittleness. 
11 ref. (Q26; CN) 


575-Q. (Japanese.) Primary Creep of 
Mild Steel. Toshio Nishihara, Shuji 
Taira, Kichinosuke Tanaka and Masa- 
teru Onami. Japan Society of Me- 
chanical Engineers, Transactions, v. 
23, Mar. 1957, p. 154-159. 


An empirical formula is_ intro- 
duced concerning the relation be- 
tween transient creep rate, stress 
and temperature. (Q3m, Q3n; CN) 


576-Q. (Japanese.) On the Fatigue 
Limit of Steel Specimens With Cold- 
Rolled V-Notch. (Increase of Fatigue 
Strength Due to Artificial Aging.) 
Yuich Kawada and Hajime Naka- 
zawa. Japan Society of Mechanical 
Engineers, Transactions, v. 23, Mar. 
1957, p. 190-193. 


Extent of the effect of low-tem- 
perature annealing; variation in 
hardness due to aging. 8 ref. 
(Q7a, 2-15; ST) 


577-Q. (Japanese.) Study on Some 
Effects on Shore Hardness Number 
(5th Report) on the End Effect. 
Shuro Machida. Japan Society of 
Mechanical Engineers, Transactions, 
v. 23, Mar. 1957, p. 230-237. 


Tests made with Shore scleroscope 
of D-type on many specimens of 
different hardness. The end effect 
on the Shore hardness number is 
explained. (Q29) 


578-Q. (Japanese.) On the Changes of 
Mechanical Properties and Micro- 
structures of Commercially Pure Ti- 
tanium Sheets by Cold Rolling and 
Annealing. - Y¥. Kondo and S&S. 
Suzuki. Sumitomo Metals, v. 8, July 
1956, p. 26-47. (CMA) 
Microstructural and mechanical 
property changes in commercial ti- 
tanium sheet from cold rolling and 
annealing included a loss of ductility 
at about 500° C. and a higher hard- 
ness at the surface than below it 
for cold rolled specimens. Heating 
and cooling speeds showed no ef- 
fect on the hardness and tensile 
properties. Tensile properties vs. 
tensile speed, specimen shape and 
annealing time and temperature 
were among the relationships 
studied. Work hardening and an- 
nealing characteristics are  dis- 
cussed. (Q27a, Q29n, M27a, 2-14, 
318; Ti-a, 4-3) 


579-Q. (Pamphlet.) Engineering Pro 
erties of Nickel. Technical Bulletin 
T-15, ith Ed. 23 p. 1956. Interna- 
national Nickel Co., Inc., 67 Wall 
Street, New York 5, N. Y. 
Tables and graphs of mechanical 
property ranges of nickel alloys. 
(Q general; Ni) 


580-Q. (Pamphlet.) Engineering Pro 
erties of “K” Monel and “KR” Monel. 
Technical Bulletin T-9, 12th Ed. 27 p. 
1956. International Nickel Co., Inc., 
67 Wall St., New York 5, N. Y. 
Graphs, tables and notes. 
(Q general; Ni) 


221-R. Protective Sodium Benzoate 
Impregnated Jute Wrappings for 
Steel Parts. T. H. Soutar. Corro- 











tries, v. 116, May 1, 1957, p. 106. (CMA) 
In testing a welded tank of A- 
110AT, numerous weld cracks de- 
veloped from internal pressure at 
700° F. The tank was filled with 
a chlorinated hydrocarbon. Fur- 
ther study showed that the hydro- 
carbon caused stress-corrosion 
cracks at 700° F. which tend to 
follow the direction of rolling. 
(R1d; Ti, 7-1) 


203-R. Titanium Corrosion and In- 
hibition in Fuming Nitric Acid. H. B. 
Bomberger. Corrosion, v. 13, May 
1957, p. 17-21. (CMA) 

Titanium corrodes rapidly and a 
pyrophoric deposit forms in red 
fuming nitric acid when there is no 
access to air. Adding air or anhy- 
drous copper sulphate reduces corro- 
sion markedly. Such attack is in- 
tergranular and beta-phase is re- 
moved preferentially in a two-phase 
alloy, leaving pyrophoric alpha. Add- 
ing 1.5% HeO increased the corro- 
sion rate but staining, cracking or 
pyrophoricity was not evident. In- 
hibition of corrosion is believed to 
be due to an adsorbed layer of ions 
on the titanium. (R6g, R10b; Ti) 


204-R. Effect of Pre-Oxidation in 
Oxygen on the Steam Corrosion Be- 
havior of Zircaloy-2. D. E. Thomas 
and S. Kass. Electrochemical So- 
ciety, Journal, v. 104, May 1957, p. 
261-263. (CMA) 

Exposing Zircaloy-2 to dry oxygen 
had no effect on corrosion behavior, 
as the kinetics remained the same. 
Corrosion product hydrogen from 
steam is therefore not implicated. 
Zirconium exposed to dry oxygen 
shows neither spalling nor the rate 
transition from quasi-cubic to linear 
as is normal. Breakaway occurs with 
zirconium regardless of pre-oxida- 
tion, and thus hydrogen pickup is 
implicated. Alloying additions pre- 
vent breakaway but promote the 
rate transition. (R4d; Zr) 


205-R. Aqueous Corrosion of Urani- 
um _ Fuel-Element Cores Containing 0 
to 20 w/o Zirconium. D. R. Greiser 
and E. M. Simons. U.S. Atomic En- 
ergy Commission, BMI-1156, Jan. 7, 
1957, 29 p. (CMA) 

A device used to test the aqueous 
corrosion of uranium fuel cores with 
up to 20 % Zr is described. Time- 
lapse movies of the swelling and 
rupture were taken of deliberately 
defected zirconium-clad samples. Cor- 
rosion rates were calculated from 
temperature and pressure measure- 
ments. (R4, 1-3, T1lg, 17-7; U, Mo) 


206-R. Corrosion Properties of Zir- 
conium-Base Fuel Alloys. S. Kass. 
U.S. Atomic Energy Commission, 
WAPD-136, Nov. 2, 1957, 41 p. (CMA) 


Zirconium-base alloys were studied 
in 680° F. water and in steam at 
750° F. and 1500 psi. The corrosion 
of Zr alloys with 4 to 15% U follows 
a course of initial formation of an 
oxide film, film breakdown and gen- 
eral spalling. The corrosion resist- 
ance decreases with higher contents 
of uranium, but tin improves the 
corrosion resistance of the alloys. 
Using Zircaloy-2 instead of zirconium 
gave no improvement. Adding up 
to 1% Fe had bad effects on the 
corrosion properties of Zr-U-Sn al- 
loys. The 4% U, 8% Cb alloy shows 
promise as a corrosion resistant 
fuel alloy. (R4, 1-10, T11g, 17-7; Zr) 


207-R. Corrosion in Distilling and 
Vacuum-Distilling Plants for the Proc- 
essing of Middle East Crude Oils. W. 
A. Derungs. American Petroleum In- 
stitute, Proceedings, v. 36 (III), 1956, 
p. 49-54. 


Mild steel can be used extensively 
in atinospneric and vacuum-distilla- 
tion units, provided that the maxi- 
mum operating temperature is re- 
stricted to 300 to 330° C.; that 3% 
by weight of aqueous caustic soda 
mixed with cold crude oil is injected 
into the feed line between heat ex- 
changers and furnace; and that 3% 
by weight of aqueous ammonia is 
injected into the overhead line. 
(R7a; CN) 


208-R. High-Temperature Hydro- 
gen-Sulfide Corrosion in Commercial 
Sovaformer Units. E. B. Backensto, 
R. D. Drew and J. N. Vlachos. 
American Petroleum Institute, Pro- 
ceedings, v. 36 (III), 1956, p. 55-67. 
Corrosion test results obtained in 
two commercial Sovaformers (static- 
bed reformers utilizing a platinum- 
type catalyst) are presented for a 
wide variety of commonly used 
steels. ‘Summary curves are pre- 
sented which relate temperature and 
concentration of hydrogen sulphide 
to corrosion rates for 0 to 5% chro- 
mium steels and for chromium- 
nickel austenitic steels. 
(R7k, R11; SS) 


209-R. How Richfield Plans_ to 
Combat High-Temperature Sulfide 
Corrosion in Its New Catalytic Re- 
former. R. W. Neumaier and C, M. 
Schillmoller. American Petroleum In- 
stitute, Proceedings, v. 36 (III), 1956, 
p. 68-77. 

Anticipated maximum corrosion 
rates have been plotted for differ- 
ent hydrogen suiphide concentra- 
tions. The importance of applying 
corrosion control in the design stage 
of the unit is stressed. 

(R7k, T29n, 17-7) 


210-R. Stress-Corrosion of Wrought 
Ternary and Complex Alloys of the 
Aluminum-Zinc-Magnesium System. R. 
Chadwick, N. B. Muir and H. é 
Grainger. Institute of Metals, Jour- 
nal, v. 85, Jan. 1997, p. 161-170. 
Equipment employing spring load- 
ing combined with a dash-pot de- 
vice to absorb energy released by 
the breaking of a stressed speci- 
men was used to establish stress 
vs. time-to-failure relationships. 
Wrought ternary alloys with 5-9% 
zinc and 0.4-2.8% magnesium, and 
complex alloys with 7% zinc and 
2%% magnesium with smaller 
amounts of copper, manganese and 
chromium were studied. 
(Rid, 1-3; Al, Zn, Mg) 


211-R. How-To’s on Reducing Cor- 
rosion. Larry Resen. Oil and Gas 
Journal, v. 55, Apr. 2, 1957, p. 116-117. 
Suggestions for control of cor- 
rosion in an alkylation unit include: 
use of plastic linings and inhibitors, 
and positive control of caustic 
strength and circulation. 
(R6j, R10) 


212-R. How to Stop Corrosion Un- 
der Insulation. H. M. Wilten. Pe- 
troleum Refiner, v. 36, Apr. 1957, p. 
192-193. 

Brief discussion on specification 
or insulating piping and equipment; 
preparation of surfaces, material and 
application. (R10; 4-10) 


213-R. Approaching Problems of 
Cooling Water Corrosion. M. C. 
Forbes. Petroleum Refiner, v. 36, 
Apr. 1957, p. 164-165, 216. 

Only two variables are really im- 
portant; effect of conductivity and 
effect of inhibitor on anodic and 
cathodic areas. (R4a, R10b) 


214-R. Investigation of Scaling of 
Zirconium at Elevated Tempera- 

° Status Report No. 
15 for Dec. 2, 1956 to Mar. 2, 1957 


H. B. Probst, E. B. Evans and W. 
M. Baldwin, Jr. U.S. Atomic En- 
ergy Commission, AECU-3424, Mar. 
6, 1957, 7p. (CMA) 

Instantaneous scaling rates were 
determined to show the effects of 
oxygen and nitrogen on the scaling 
behavior of zirconium at 800° C. 
Scaling runs in air after prescaling 
with nitrogen show a rise and an 
abrupt drop in rate below the point 
for that in air only. Scale growth 
and breakaway time are also less. 
The gas absorbed in the metal is 
confined to the outer layers, the 
depth depending on time, tempera- 
ture and atmosphere. The tempera- 
ture of greatest absorption is 900° 
C. (R2q, 2-12; Zr) 


215-R. Corrosion of Uranium-Zir- 
conium Alloys in Water at Tempera- 
tures up to 100° C. H. A. Pray and 
W. E. Berry. U.S. Atomic Energy 
Commission, BMI-893, Dec. 16, 1953, 26 
p. (CMA) 

Uranium with 5% Zr shows good 
corrosion resistance in water at 
100° C. after exposure for one year 
if it is oil or water quenched from 
above 700° C. Subsequent anneal- 
ing at 500 or 600° C. decreases the 
resistance, as do dissolved hydrogen- 
oxygen mixtures above 35:1. A ni- 
tric acid pickle overcomes the ef- 
fects of abrasion damage and does 
not harm the corrosion resistance, 
nor does galvanic coupling with 
aluminum have a bad effect. In- 
creasing zirconium beyond 7.5% 
eliminates the sensitivity to crevice 
effects and the dissolved hydrogen- 
oxygen ratio. (R4; U, Zr) 


216-R. Corrosion and Ignition of 
Titanium Alloys in Fuming Nitric 
Acid. J. B., Rittenhouse, et al. Wright 
Air Development Center, Technical 
Report 56414. U.S. Office of Tech- 
nical Services, PB 121940, Feb. 1957, 
67 p. (CMA) 

Corrosion studies of titanium al- 
loys stored in fuming HNOs cov- 
ered ignition reactions and stress- 
corrosion cracking. The conditions 
of the HNO:-NO:H:O system varied 
from 1 hr. to 90 days, 25 to 71° C.,, 
and liquid to vapor phase. Results 
of metallographic examinations of 
corroded samples are discussed and 
X-ray diffraction data reported. 
(R6g; Ti) 


217-R. (English.) Kinetics of the Ox- 
idation of Silicon Iron in Air at High 
Temperatures. V. V. Ipatyev and G. 
M. Orlova. Journal of Applied Chem- 
istry of the USSR, v. 29, June 1956, 
p. 881-888. (Translated by Consultants 
Bureau Inc., 227 W. 17th St., New York 
11, N. Y.) 

Composition and structure of the 
scale on iron determines in some 
cases the rate of iron oxidation in 
various gaseous media (air, steam- 
hydrogen and steam-oxygen mix- 
tures) at high temperatures. The in- 
fluence of small additions of silicon 
to iron on the oxidation rate of the 
resulting alloy in air, and the ef- 
fect of silicon on the composition 
and structure of the scale formed 
during oxidation. 7 ref. 

(Rih, 1-12; Fe, Si) 


218-R. (English.) Oxidation of Chrom- 
ium-Silicon Steels in Air at High Tem- 

ratures. G. M, Orlova and V. V. 
patyev. Journal of Applied Chemistry 
of the USSR, v. 29, June 1956, p. 


889-897. (Translated by Consultants 
Bureau Inc., 227 W. 17th St., New 
York 11, N. Y.) 


An ven of the oxidation 
kinetics of 6% Cr steel containing 
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1.48, 1.86 and 3.34% Si in the tem- 
perature range 800-1200° C. Linear 
relation exists between log K (con- 
stant of reaction rate) and the re- 
ciprocal of the absolute temperature 
for all steels. 10 ref. 

(Rih, 2-12; AY, Cr, Si) 


21$-R. (English.) Method of Electro- 
chemical Oxide Coating of Iron and 
Steel in Hot Concentrated Alkali Solu- 
tion. V. V. Losev. Journal of Ap- 
plied Chemistry of the USSR, v. 29, 
June 1956, p. 1031-1032. (Translated 
by Consultants Bureau Inc., 227 W. 
17th St., New York 11, N. Y.) 


Brief review of electrochemical 
surface oxidation of iron and steel. 
8 ref. (Rih; Fe, ST) 


220-R. (French.) Protection Against 
Corrosion of High-Tension Cables of 
Steel Tubing Under Fluid Pressure. 
J. Changarnier and J. Rollin. Cor- 
oe et Anticorrosion, v. 5, Jan. 1957, 
Pp. 4-9. 

Technical and economic advan- 
tages of such underground cables; 
nature of cathodic protection and 
electrical equipment used; practical 
applications. (R8, R10d; ST, 4-10) 


221-R. Protective Sodium Benzoate 
Impregnated Jute Wrappings for 
a T. H. Soutar. Corro- 
ston Prevention & Control, v. 4, ‘ 
1957, p. 47-49. _ 


Polished steel shafting exposed for 
12 months to chemistry laboratory 
atmosphere showed no_ corrosion 
when wrapped in impregnated jute. 
However, incorporation of wax in 
the impregnating solution was con- 
ducive to rusting. 3 ref. (R10f; ST) 


222-R. Prevention of Corrosion: 
Cathodic Protection of Iron ed Bhock 
Structures. Electrical Review, v. 160 
Mar. 15, 1957, p. 481-482. Bi aad 


Two means of applying cathodic 
or eget the “sacrificial-anode” 
e “power-impr bd 
(nod Sst) pressed” method. 


223-R. Corrosion of Mild Steel by 
Aqueous Ammonium Thiocyanate. 
ithe J. Aye Chilver and R. 

Ss. Journal of Applied Chemis- 
try, v. 7, Mar. 1957, p. 443-117. iil 


Mild steel was exposed at room 
temperature and in stagnant con- 
ditions to aqueous 1.0 N and 0.1 N 
ammonium thiocyanate at various 
pH values, to ascertain the respec- 
tive pH ranges of uniform attack, 
localized attack and complete in- 
hibition. For comparison, similar 
experiments were made with am- 
monium chloride and with ammoni- 
um sulphate. 4 ref. (R6j; CN) 


224-R. Anti-Corrosion Measures for 
Large Steel Pipelines. R. Drake. 
Pipes and Pipelines, v. 1, Mar. 1957, 
p. 15-18. 
_Protection techniques for steel 
pipes which can insure resistance 
to corrosion under all normal op- 
erating conditions; pretreatments, 
internal protection, external protec- 
tion and cathodic protection de- 
scribed. (R10; ST, 4-10) 


225-R. Corrosion Studies of Carbon 
Steel in Alkaline Pulping Liquors by 
the Potential-Time and Polarization- 
Curve Methods. Pt. II. Mixtures of 
White With Oxidized or Nonoxidized 
Black Liquor. W. A. Mueller. Tappi, 
v. 40, Mar. 1957, p. 129-140. 
Influence of secondary factors on 
the polarization curve, such as 
stirring, the formation of iron 
sulphide deposits on the electrodes, 
and duration of the experiment. 
23 ref. (RT; CN) 
226-R. Studies of the Oxidation and 
Contamination Resistance of Binary 
Niobium Alloy. T. Sims, William D. 


METALS REVIEW (60) 


Klopp and Robert I. Jaffee. Battelle 
Memorial Institute. U.S. Atomic En- 
4 Commission, BMI-1169, Feb. 19, 
1957, 52 p. 

Study of the effects of binary al- 
loying additions on the oxidation 
and contamination resistance of 
columbium was conducted. Alloys 
contained up to 35 at. % titanium, 
chromium, and zirconium, 25 at. % 
vanadium, molybdenum, tantalum 
and tungsten, and 5 at. % beryllium, 
boron, cobalt, iron, manganese, 
nickel and silicon. The oxidation 
and contamination studies were con- 
ducted in air at 600, 800 and 1000° C. 
Contamination was investigated by 
hardness-penetration measurements 
on all oxidized alloys except those 
containing beryllium or boron. 8 
ref. (Rih, 1-10; Cb) 


227-R. (French.) Research on Corro- 

sion Produced by Alternating Cur- 

rents. Lucien Amy and Claude Moun- 

ios. Revue Générale de lVElectricité, 

v. 66, Mar. 1957, p. 187-188. 

Laboratory experiments establish 

possibility of production of notable 
corrosion phenomena on metal pip- 
ing by means of stray alternating 
currents of industrial frequency. 
(R1j; R11) 


228-R. (German.) Effect of Hydrogen 
Fluoride and Hydrofluoric Acid on 
Materials. E. Lingnau. Werkstoffe 
=e Korrosion, v. 8, Apr. 1957, p. 216- 
Unalloyed steels, nickel, copper, 
silver and lead are resistant to 
hydrofluoric acids of moderate con- 
centrations. Ingot steel is resistant 
even to acids of more than 65%. 
Aluminum and titanium are cor- 
roded by hydrofluoric acids of all 
concentrations though they are more 
or less resistant to dry hydrogen 
fluoride. 202 ref. (R6g) 


229-R. (Italian.) Deposits and Corro- 
siveness of Combustible Oils During 
Combustion: Measurements — Addi- 
tives. Maurizio Panetti. Termo- 
tecnica, v. 11, Mar. 1957, p. 127-132. 
Ash deposits on metal and non- 
metallic parts of heating equipment; 
methods of measuring corrosiveness 
of residual oils; available corrosion 
preventives. Attempts to establish, 
in case of a gas turbine, maximum 
percentages of harmful elements 
compatible with proper functioning 
of equipment: study limited to so- 
dium, vanadium and sulphur. 8 ref. 
(R7d; RM-k) 


230-R. (Japanese.) Study of Corro- 
sion Fatigue; Method of Measuring 
Damage Caused by Corrosion Fatigue. 
Kanetoshi Iwamoto. Japan Society 
of Mechanical Engineers, Transac- 
tions, v. 23, Mar. 1957, p. 238-241. 
After specimens were corroded 
with a water stream under various 
magnitudes of rotary bending stress 
and for various times, they were sub- 
jected to fatigue tests in air under 


a stress, which was about 20% 
larger than the fatigue limit of 
the material. (Rle, R11) 

231-R. (Swedish.) Scaling of 18-8 


Stainless Steel in Reheating Furnace 
Atmospheres. John Olof Edstrom. 
Jernkontorets Annaler, v. 141, no. 3, 
1957, p. 105-145. 

The structural pattern of oxide 
layers formed on 18-8 steel at 1050° 
C. in different types of atmosphere 
was studied by microscopic and X- 
ray diffraction methods. Special 
attention was paid to the micro- 
structure of flaking and adherent 
oxide layers and to the influence 
of sulphur on the oxidation struc- 
tures. 45 ref. (R2q, J2k; SS) 


232-R. (Pamphlet.) Corrosion Testing 
Methods, Monel, Inconel, Nickel and 
Nickel Alloys. Technical Bulletin T- 


10. 17 Aug. 1956. International 
Nickel Co. Inc., 67 Wall St., New 
York 5, N. Y. 


Discussion of laboratory tests, 
plant tests and service tests. 
(R11; Ni) 


Ins 
and 


246-S. Determination of Thorium 
and Lanthanons in Monazite. J. Clinch 
and E. A. Simpson. Analyst, v. 82, 
Apr. 1957, p. 258-269. (CMA) 

Oxalic acid is shown to be un- 
satisfactory as a group precipitant 
for the lanthanons and _thorium 
when they are determined in mona- 
zite because of solubility losses. 
These losses are reduced when the 
precipitant is ammonium oxalate. 
A double oxalate precipitation is 
followed by the precipitation of 
thorium as the benzoate and the 
precipitation of the lanthanons as 
hydroxides. The precision and co- 
efficients of variation are discussed. 
(S11j; Th, EG-f) 


247-S. Spectrophotometric Deter- 
mination of Copper in Titanium. A. J. 
Frank, B. Goulston and A. A. 
Deacutis. Analytical Chemistry, v. 
29, May 1957, p. 750-754. (CMA) 

A procedure for determining cop- 
per in steel (chloroform-alcohol ex- 
traction of the cuprous neocuproine 
complex) has been successfully ap- 
plied to copper in titanium. Copper 
is then estimated spectrophoto- 
metrically. Chromium is the only 
serious interference and may_be 
eliminated by complexing Cr(III) 
with sulphite. The sulphuric-fluo- 
boric procedure is cited as the best 
method of dissolving titanium; hy- 
drolytic separation of titanium is un- 
likely. 16 ref. (Silla; Ti, Cu) 


248-S. Colorimetric and Gravimetric 
Determination of Silicon in_Titanium 
and Titanium Alloys. M. Codell and 
G. Norwitz. Analytica Chimica Acta, 
v. 16, Apr. 1957, p. 327-332. (CMA) 
Errors in the “molybdenum blue” 
method of determining silicon in ti- 
tanium alloys are discussed. Im- 
proved colorimetric and gravimetric 
methods are proposed. In the for- 
mer the sample is dissolved in HF, 
H:BOs is added and oxidation is ef- 
fected with H»O2 and permaganate. 
Most of the titanium is precipitated 
by heating in boiling water and the 
“molybdenum blue” is developed at 
23° CG, and read spectrophotometri- 
cally. In the gravimetric method 
the sample is fumed with HeSO,, 
the silica is ignited and then fused 
with sodium carbonate. HC10. is 
used for dehydration. The colori- 
metric method is best up to 1.5% 
Si and the gravimetric down to 0.3% 
Si. (Slla, S11b; Ti, Si) 


249-S. Eddy Current Electrical Con- 
ductivity Measurement as an Analysis 
for Molybdenum in Binary Molyb- 
denum-Uranium Alloys. R. E. Co- 
field. U.S. Atomic Energy Commis- 
sion, Y-1152, Feb. 15, 1957, 32 p. (CMA) 
Following a discussion of the 
principles and problems involved in 
measuring the electrical conductivity 
of a solid by the eddy current meth- 
od, the results of applying the meth- 
od to determining molybdenum in 





2% Mo uranium alloys are reported. 


The usual procedure of separating 


netic small-diameter tubing accord- 


Chemical and conductivity analyses carbides in steel by boiling steel ing to present-day methods and 
ia were compared and agree well. It chips in acids is not suitable for what may be expected in the near 
1 is necessary that the eddy current the case of highly dispersed carbides future. (S138c; 4-10) 

7 a mer be Rae phy bd of vanadium, Ps ygtoseorres ps Ba 
use of chemically analyzed test ob- tanium, since they partially dissolve , 
jects. Analyses are performed ac- in acids. The authors developed —,. ae Se &. 

3 curately in 1 min. or less. 47 ref. procedures for determining such car- Radi ography. James W. Dutli and 
(Sllg, P15g, 1-2; U, Mo) bides in precipitates obtained by oc OSM Ny: voniecetructive Testin 

. . : . . ? 
anodic dissolution of steel in Kel: > M a 1957. wa12-114 Caine 
ot a tei Thulium-170 is suitable for radiog 

& several hours with boiling 0.5% hy- s : risiala Sl 
ag A Of RS Aly drochloric acid, sometimes in the raphy of very thin metal sections. 
Fuel Element. W, R. Plant. U.S. presence of alcohol (as a surface- The Henk weight snd the compact 
Atomic Energy Commission, KAPL-M- active agent), whereby the high-dis- ness of the unit should make it ap- 
RCD-20, Apr. 26, 1957, 8 p. (CMA) persion phase becomes dissolved; (b) plicable in many cases where X-ray 
A © . , oh 4 GRO on by boiling the precipitate in alcohol generators cannot be used because of 

f 41.75% Zr uranium pA gp oes solution of hydrogen peroxide,cemen- _— Space limitations or economy. 

pte that tahaiemmmnaltite may be tite a ys a hee Sa aa a 
: ‘ special carbides dissolve. These meth- 

ree ed ee de ade are ods were applied to the study of the 969.5. Fatigue Strength of Bolts Re- 

a d. The limit of itivity ap. Problem of the secondary strengthen- quyced by Longitudinal Flaws. Joseph 

h an te eee hen applied tt ing, acquired by steels through an- vislione. Product Engineering, v. 28 

, ge % Pissing Mls oct rn nealing and attributed to the forma- yay 1957, p. 203-205 . ; 
° er ae = tion of high dispersion carbides. A i id ae : 4 . 
ee. Te SEY. correlation between the degree of Longitudinal flaws which are dif- 

. strengthening and the amount of ficult to find and are not readily 

+ such carbides was actually observed. visible may be important as a source 

“ 251-8. (French.) Fractionation of 4 ref. (S11; ST, V, Mo, Ti, 14-18) — of failure. Circular magnetization 1s 

: Rare Earths by Means of Ethylenedi- used for detection . 

. aminetetraacetic Acid. G. Brunisholz. (S13h, Q7a, T7f, 17-7) 

2 Chimia, v. 11, Apr. 18, 1957, p. 97. o54.5, Non-Destructive Testing in 

s (CMA) the Control of Quality of Non-Ferrous 261-S. Spectrophotometric Estima- 

f Ethylenediaminetetraacetic acid Castings, S. L. Fay. Institute of tion of Uranium With Tiron. B. 

e (E) and rare earths (R) form to- Metals, Journal, v. 85, Apr. 1957, p. Sarma and C. P. Savariar. Scientific 

s gether complex anions (ER) whose 361-366. and Industrial Research, Journal, v. 

- alkali_or ammonium salts (e.g., Briefly reviews visual inspection, 16B, Feb. 1957, p. 80-82. 

L. NH.(ER) or K(ER)), crystallize with liquid penetration, pressure testing, A spectrophotometric method for 
varying amounts of water of crys- ultrasonic testing and fluoroscopy; the estimation of semi-micro quan- 
tallization and in different, non- gives detailed considerations to radi- tities of uranium up to 400 ppm. 
isomorphous forms. Accordingly, ography; covers factors affecting Uranium forms a highly soluble 

fo systems involving several rare earths quality of radiographs and radio- brown complex with tiron (disodium 

: will present gaps in the miscibility graphic procedure; discusses and cathechol disulphonate.) 5 ref. 

: of solid phases. For such cases illustrates defects reveajed by meth- (Slla; U) 

£ ori are aa theory offers the possi- od. (S813; EG-a, 5) 

ility of foreseeing successful frac- i : P 

2 tionation cycles. Thus, from a mix- a. Meo pee. 

re pi My Bes Bg g* = ‘Pr 35% 255-S. An Improved Method for the berg. Wright Air Development Center, 

e Nd, 8% Sa and 48.5% ” the au- Simultaneous Determination of Alu- Technical Report 56-300. U.S. Office 

I tae using papain ad salts, ob- Minium, Copper _and Magnesium in of Technical Services, PB 121819, June 

r tained a first fraction of pyramidal Zinc Alloys by Spectrographic Meth- 1956. 39 p. (CMA) 

. crystals composed of 11 at. % Pr od. B.C. Kar, M. K. Gupta and V. A schedule for analysis of mix- 

y 12% Nd, 11% Sa and 26% La “then Muthukrishnan. Journal of Scientific tures containing titanium, zirconium 

, a second fraction of needle-like ~_ a Researoh, v. 168, Jan. columbium, tantalum, molybdenum 

€ crystals containing 6 at. % Pr, 12% 57, Pe ‘ ; and tungsten has been developed, and 

t Nd, 1% Sa and 81% La; the mother An improved spectrographic meth- the separation of the first four from 

ro liquor was returned to the cycle. od which employs the porous cup- the latter two metals has been im- 

2 In a similar way mixtures of ele- spark technique and the plate cali- proved. A reagent has been devel- 
ments of the yttrium series can be bration method is described for the oped for separating tantalum from 
fractionated by means of ammonium simultaneous determination of alu- titanium and zirconium. 
salts. 3 ref. (S11f; EG-g) minum, copper and magnesium in (Slif; Ta, Ti, Zr) 

c — | Pei: Page Po 

n speedy and the elements were de- o¢9.5 (gnoii 

2 a glish.) Polarographic Deter- 

, ee. (German.) Use of Complexones Ser Chine Zn, Al, ae eas 3%. mination of Arsenic in Lead Metal. 

) in emical Analysis. Pt. LI. Colori- Hidehiro Goto and Shigero Ikeda. 

: metric Determination of Cerium in Tohoku University, Science Reports of 


Use of Atomic Energy in the 1987, 0 91.98. nisetanaaniataai ys ote 


256-S. 

Testing of Materials. W .M. Keller. ’ - ae 
Mechanical Engineering, v. 79, Mar. Polarographic studies of arsenic in 
1957, p. 258-260. various supporting electrolytes were 
Inexpensive radiosotopes offer pos- psesi tig Prmdber meer ned pe Phnmed naga 
sibilities for nondestructive inspec- blish hic determi- 
tion, Possibilities in railroad test-  C#tablished. Folarographic determ 
: nation of 0.003 to 0.1% arsenic in 


cg Magnesium Alloys. M. Malinek and 
i- L. Klir. Collection of Czecoslovak 
\- Chemical Communications, v. 22, Feb. 
c 1957, p. 319-322. i 

a4 The presence of manganese inter- 
, feres with the color effects of the 
known colorimetric methods for the 
determination of cerium. A color 


d reaction of cerium is described ing are discussed. (S general; 14-13) lead could be made. (Sllm; Pb, As) 
which ba not disturbed by the pres- 
ence of manganese and can, there- ‘ 
i- fore, be po for a direct de- 257-S. Applications of Nondestruc- 264-S. (English. ) Polarographic Deter- 
d termination of cerium, not requir- tive Testing to Fuel Elements for Nu- ination of Tin and Antimony in Iron 
‘, ing its separation from manganese. Clear Reactors. W. J. McGonnagle 2nd Steel. Hidehiro Goto, Shigero 
d It consists in an oxidation of tetra. and E. C. Wood. Nondestructive Test- Ikeda and Shiro Watanabe. Tohoku 
S valent cerium with hydrogen per- ing, v. 15, Mar-Apr. 1957, p. 86-90. University, Science Reports of the Re- 
e oxide in an ammonia solution and Applications of various nondestruc- search Institutes, v. 9-A, Apr. 1957, Pp. 
4 in the presence of complexone. tive tests to check bond integrity, i 
Oo While bivalent manganese remains weld integrity, tubing, clad thick- For the estimation by polarogra- 

bound to complexone, the oxided ness, and grain size and orientation phy of small amounts of tin and an- 

cerium forms a compound of a in the fuel elements of nuclear re- timony contained at impurities in 

transient yellow-to-brown color that actors are discussed. The isothermal iron and steel, it was necessary to 
- can be measured. 8 ref. ‘ frost test is described in detail. eliminate the effect of interference 
° (Slla; Mg, Ce) (S13, S14, M27c, T11g) of iron. These impurities were, 
e therefore, separated from iron by co- 
- bxide. 0.02 fo 0.1% tin and 0-005 to 
: 258-S, ian. e 258-S. Inspection of Small-Diam- oxide. 0.02 to 0.1% tin and 0. 0 
, Hch-Disporicn Carbides af Vanadi. eter Tubing by Eddy-Current Methods. 0.1% antimony in iron and steel 
e Molybdenum and Titanium. N J. W. Allen and R. B. Oliver, Non- could be determined. 
n a , Slim; Fe, ST 8 

destructive Testing, v. 15, Mar-Apr. (Silm; Fe, , Sn, Sb) 
M. Popova, A. F. Platonova, L. V. 

d Zaslavskaya and M. F. Rybina. Zavod- 1957, p. 104-109. 
a skaya Laboratoriya, v. 23, no. 3, 1957, What can be accomplished with 265-S, (English.) Electrolytic Deter- 
1 p. 269-272. (CMA) eddy-current tests on nonferromag- mination of Lead in Iron and Steel. 
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Hidehiro Goto and Yachiyo Kakita. 
Tohoku University, Science Reports of 
the Research Institutes, v. 9-A, Apr. 
1957, p. 131-137. 


Studies were made on the applica- 
tion of electrolytic deposition of lead 
as lead dioxide for the determination 
of lead in iron and steel. The in- 
fluences of some diverse ions were 
also investigated and a suitable pro- 
cedure for the routine analysis of 
iron and steel was established. 
(S11; Fe, ST, Pb) 


266-S, (English.) Determination of 
Micro-Amounts of Calcium, Magnesi- 
um and Aluminium in Titanium Metal. 
Hidehiro Goto and Shuro Takeyama. 
Tohoku University, Science Reports 
of the Research Institutes, v. 9-A, 
Apr. 1957, p. 138-146. 


Satisfactory results were obtained 
by extracting titanous thiocyanate 
with ether. Photometric determina- 
tion was carried out after separa- 
tion by using chlorophenol azodihy- 
droxynaphthalenesulfonate for cal- 
cium, titan yellow for magnesium 
and extraction of the oxine for 
aluminum. (Slla; Ti, Ca, Mg, Al) 


267-S. (French.) Sampling for the De- 
termination of Hydrogen Content of 
Steel and Cast Iron. E. Piper and 
H. Hagedorn. Metallurgie et la Con- 
struction Mecanique, v. 89, Apr. 1957, 
Pp. 329-333. 


Test sampling and method adopted 
for detecting hydrogen and meas- 
uring its quantity. Comparison of 
three methods of taking samples. 
(S12h, S11; ST, CI, H) 


268-S. (French.) Sensitometric De- 
termination of the Best Conditions for 
Use of Radioactive Sources in the 
Gamma-Ray Examination of Steel. 
H. De Leiris and E. Antoni. Soud- 
age et Techniques Connexes, v. 11, 
Mar-Apr. 1957, p. 83-92. 

Through the methodical measure- 
ment of the extent of darkening un- 
der varying conditions it is possible 
to work out exposure formulas 
which, represented on charts, give 
the time of exposure involved in par- 
ticular cases. By comparison of 
these formulae, various emulsions 
are classified to be used as a guide 
for the selection of an emulsion as 
a function of the type of inspection 
to be made. The image quality in- 
dicator makes it possible to de- 
termine the best conditions govern- 
ing the use of radioactive sources 
in relation to steel thickness. 3 ref. 
(S18e, 1-3; ST) 


269-S. (Swedish.) Sampling Methods 

for Hydrogen Determination in Steel. 

Lars Bjerkerud. Jernkontorets An- 

naler, v. 141, no. 2, 1957, p. 94-99. 

Samples taken from both ladles 

and molds; analyses on ground and 
unground specimens compared. 
(S12h; ST, H) 


270-S. Polarographic Determination 
of Arsenic in Zinc-Smelting Residuals 
and Zinc Metal. R. E. Coulson. 
Analyst, v. 82, Mar. 1957, p. 161-164. 
A simple method developed for 
the determination of 0.1 to 5% of 
arsenic in residuals arising from the 
production of zinc from _ sulphide 
ores. 3 ref. (Sllm; Zn, As) 


271-S. Determination of Uranium 
by Ammonium Thiosulphate and So- 
dium Hypophosphite. H. N. Ray 
and N. P. Bhattacharayya. 
v. 82, Mar. 1957, p. 164-166. 
Uranium is determined gravimet- 
rically by precipitation as the green- 
ish phosphate from dilute mineral- 
acid solution by means of sodium 
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hypophosphite and ammonium thio- 
sulphate. The method has been 
successfully applied to the deter- 
mination of uranium in steel. 4 ref. 
(Sllb; ST, U) 


272-8. Photometric Determination 
of Arsenic and Phosphorus in Copper- 
Base Alloys. H. C. Baghurst and 
V.J. Norman. Analytical Chemistry, 
v. 29, May 1957, p. 778-782. 
Determination of arsenic by the 
formation of a mixed heteropoly 
acid with molybdenum and vanadi- 
um; the factors influencing forma- 
tion of the complex were examined, 
and conditions designed to give re- 
sults independent of temperature 
from 17 to 35° C. were established. 
Method was then extended to permit 
simultaneous determination of both 
arsenic and phosphorus in de- 
oxidized copper without prior sepa- 


ration. 6 ref. (Slla; Cu, As, P) 
273-S. Thermolysis of Thorium Pre- 
cipitates. Salts of Organic Acids. 


Wesley W. Wendlandt. 
Chemistry, v. 29, May 1957, p. 
802. 


Analytical 
800- 


Thermal decomposition of the 
thorium precipitates with stearic, 
pyrogallic, m-hydroxybenzoic, m- 
cresoxy-acetic, benzoic, 2,4-dichloro- 
phenoxy-acetic, phenylacetic, cin- 
namic, and oaminobenzoic acids and 
mercapto-thiazole were studied on 


the thermo-balance. 13 ref. 
(Sl1lb; Th) 
474-S. Spectrophotometric Deter- 


mination of Tungsten in Tantalum, 
Titanium, and Zirconium Using Di- 
thiol. P. Green. Analytical Chemis- 
try, v. 29, June 1957, p. 896-898. (CMA) 


Tungsten may be determined in 
titanium, zirconium and tantalum 
as the dithiol complex. The blue- 
green color is retained through the 
extraction with amyl acetate and 
measured spectrophotometrically. 
The samples are dissolved with HF- 
HNO:. Molybdenum can be ex- 
tracted sequentially before tungsten 
by dithiol using 4N HCl and SnCle; 
the reductant for tungsten is TiCls. 
(Slla; Ta, Ti, Zr, W) 


275-S. Determination of Zirconium 
in Steel. Direct Spectrophotometric 
Method. R. B. Hahn and J. L. 
Johnson. Analytical Chemistry, v. 


29, June 1957, p. 902-903. (CMA) 


Small amounts of zirconium in 
steels may be determined by spec- 
trophotometric measurement of the 
absorbance of the chloranilate at 
330 mu (for amounts under 0.1%) 
or 525 mu. Interfering ions are re- 
moved by electrolysis with a mer- 
cury cathode. The results agree 
well with those from the methods 
using p-dimethylaminoazobenzenear- 
sonic acid and mandelic acid. 10 
ref. (S11k; ST, Zr) 


276-S. Thoron-Meso-Tartaric Acid 
System for Determination of Thorium. 
M. H. Fletcher, F.S.E. Grimaldi and 
L. B. Jenkins. Analytical Chemistry, 
v, 29, June 1957, p. 963-967. (CMA) 
The thoron determination of thori- 
um in zircon and zircon-containing 
minerals is simplified by masking 
zirconium with meso-tartaric acid. 
A study of the variables covers re- 
agent concentrations, temperature, 
diverse ion effects and time. The 
substitution of meso-tartaric acid for 
d-tartaric acid permits a _ direct 
spectrophotometric determination of 


thorium. A dilution procedure is 
given. (S11; Th) 
277-S. Application of Non-Destruc- 


tive Testing to Castings. C. W. H. 


du Toit. Engineer and Foundryman, 
v. 21, Feb. 1957, p. 58-63. 
Nondestructive testing for gas 
holes, gas_ porosity, shrinkage, 
heterogeneities. (S13; 5, 9-18) 


278-S. “Autosonics” Flaw Detec- 
tion. Continuous-Scan Ultrasonic In- 
spection. Engineering, v. 183, Mar. 
22, 1957. 
Gap-spanning installation for the 
automatic detection of lamination 
in steel plate. (S13g; ST) 


279-S. Detection of Internal Flaws 
in Rails by Ultrasonic Methods. Jean 
Palme. Inspection Engineer, v. 20, 
July-Aug. 1956, p. 86-89. 

Principles of ultrasonic inspec- 
tion, operation of equipment and 
the reliability of tests. 

(S13g, 1-2, T23q) 


280-S. Inspection of Drop Forgings. 

H. J. Merchant. Inspection Engineer, 

v. 20, Nov-Dec. 1956, p. 129-133. 

Brief statement on inspection of 

drop forgings from an engineering 
viewpoint, including preliminary, 
processing and final inspection. 
Highly integrated with these is the 
inspection of drop forgings from a 
metallurgical viewpoint which com- 
prises material acceptance, main- 
tenance of material identity, main- 
tenance of correct standards of me- 
chanical manipulation and thermal 
treatment and the mechanical test- 
ing of the forged product. 
(S general, F22n) 


281-S. Destructive and Non-De- 
structive Testing. F. T,. Galton. In- 
spection Engineer, v. 21, Jan-Feb. 1957, 
p. 10-14. 
Types of tests defined and de- 
scribed. (S general, Q general) 


282-S. Development of Methods for 
the Chemical Determination of Urani- 
um. T. W. Steele. South African 
Institute of Mining and Metallurgy, 
Journal, v. 57, Nov. 1956, p. 144-152. 
Analytical methods evaluated by 
the South African Government Met- 


allurgical Laboratory. 12 ref. 
(S11; U) 
283-S. Determination of Uranium 


Dioxide in Stainless Steels by the X- 
Ray Fluorescence Method. Louis Sil- 
verman, William W. Houk and La- 
vada A. Moudy. Atomics Interna- 
tional, U.S. Atomic Energy Commis- 
sion, NAA-SR-1848, Apr. 15, 1957, 11 p. 
A rapid method using strontium 
as internal standard. 6 ref. 
(Slip; SS, VU) 


284-S. (Czech.) Use of Ultrasonics in 
Testing of Large Forgings. Vladimir 
Koblovsky. Hutnické Listy, v. 12, 
Apr. 1957, p. 302-309. 

In ultrasonic testing there occur 
cases when the actual prescribed 
tests are satisfactory, but indica- 
tions of ultrasonic testing show the 
presence of hidden defects. This 
is shown on forgings of three ro- 
tors, which were rejected at the 
works, and afterwards examined in 
detail to confirm the ultrasonic in- 
dications. 6 ref. (S13g; ST, 41) 


285-S. (Czech.) Ultrasonic Tests of 
Turbine and Generator Rotors. K. 
Slonek. Materialovy Sbornik, 1956, p. 
157-168. 

Describes the testing device, the 
testing methods and the results of 
ultrasonic tests made on_ turbine 
and generator rotors; results show 
that it is possible to detect every 
serious defect inside the rotor (holes 
not closed by forging, inclusions, 
cracks and flaky spots). 6 ref. 
(S138g, T7h; 1-3) 


286-S. (French.) Definition and Con- 
trol of the Quality of a Metal. Marcel 








Prot. Courrier de la Normalisation, 

v. 24, Feb. 1956, p. 45-48. 
_ French Standards’ Association 
issues three specifications concern- 
ing quality, quality control and in- 
spection. Comments on _ responsi- 
bilities of suppliers, tests by buyers 
and miscellaneous problems of qual- 
ity control. (S22) 


287-S. (Japanese.) Quantitative De- 
termination of Zinc in Zinc Ore by 
Disodium _Ethylenediaminetetra-Ace- 
tate. (EDTA). Ato, Kisei Tanahashi 
and Isamu Watanabe. Kagah Ken- 
kyusho Hokoku, v. 33, Jan. 1957, p. 
24-33. 
Procedures; effect of ammonium 
chloride, and silicic acid. 
(S11; Zn, RM-n) 


Metal ducts 
and Parts 
138-T. Titanium in the Aircraft In- 
dustry. Aircraft Engineering, v. 29, 
Apr. 1957, p. 113-122. (CMA) 
Imperial Chemical Industries 


called a conference of representa- 
tives of the British Government 
and aircraft industry. Industrial 
statistics were quoted. The wrought 
titanium forms available to the air- 
craft industry were described and 
considered. Among the discussion 
subjects covered were stress speci- 
fications, formability, scrap reclama- 
tion, fatigue in titanium tubes, and 
development of high-strength sheet 
alloys. British sales of titanium are 
analyzed. (T24, A general; Ti) 


139-T. Clad Steels—Their Applica- 
tions in Industrial Steel. W. E. Mulle- 
stein. Cornell Engineer, v. 22, Mar. 
1957, p. 11-14, 36. 
Designing, advantages and uses of 
clad steels for industry. 
(T general; ST, 8-16) 


140-T. Titanium Used for Breech of 
Bomb Ejector Rack. E. A. Strate, 
H. A. Reesing and P. D. Goldberg. 
Materials and Methods, v. 45, May 
1957, p. 158-159. (CMA) ~ 
Ti-6Al-4V is used in the breech 
part of bomb ejector racks for air- 


craft. The breech has an irregular 
shape and several functions. Stain- 
less steel breeches showed heat 


checking and failed. The titanium 
breech is produced as an open die 
forging at 1720° F., annealed at 
1300° F. for 2 hr., and furnace and 
air-cooled. After scale removal, the 
forging is heat treated at 1700° F. 
for 1 hr., water-quenched and aged 
for 3 hr. at 1000° F. Mechanical 
properties are tabulated. The ti- 
tanium breech withstood 300 firings 
without heat checking. 

(T2k, 17-7, J general; Ti) 


141-T. Titanium Used in Jet Slat 
Track to Reduce Weight, Inertia. H. 
A. Reesing, J. G. Quinn and P. D. 
Goldberg. Materials and Methods, 
v. 45, May 1957, p. 172-173. (CMA) 
Ti-Al4V was used as the ma- 
terial in jet slat tracks for the 
A3D Skywarrior to reduce weight 
and inertia and to eliminate mag- 
netic effects on the compass. Ti- 
6Al14V was chosen because of its 
availability, response to heat treat- 
ment and low hydrogen embrittle- 
ment. Plating problems are elimi- 
nated and weight savings are valued 
at $50 per lb. (T24, 17-7; Ti) 


142-T. Titanium in Modern Indus- 
try. Mechanical World, v. 137, May 


1957, p. 221-222. (CMA) 

The role of titanium in the chemi- 
cal processing industry is increasing. 
The metal is now used for acid 
tanks and tubes for condensers and 
heat exchangers. Recommendations 
are given for the forging, drawing, 
machining and grinding of titanium. 
Using sharp tools and minimizing 
frictional heat are stressed. Carbide 
tools are not best for intermittent 
machining. Melting titanium is de- 
scribed. Titanium carbide is a good 
tool material where heat is exces- 
sive. The use of titanium carbide 
in jet engines is noted. 

(T29, 17-7, G general; Ti) 


148-T. Fabrication of Zircaloy Clad 
Fuel Plate Assemblies for Pressurized 
Water Reactors. C, A. Meyers and 
E. D. Baugh. U.S. Atomic Energy 
Commission, WATD-T-326(DEL), Apr. 
1956,10 p. (CMA) 

The pressurized water reactor 
seed consists of an annular ring 
of enriched fuel plate clusters in a 
matrix of blanket clusters. The 
subassemblies of the fuel plates are 
arranged and welded in a certain 
configuration and are Zircaloy-clad. 
Each subassembly is fabricated by 
heliarc welding first and fusion weld- 
ing afterward with the aid of a weld- 
ing box filled with helium. The 
subassemblies are annealed after 
cooling. (T11g, 17-7, Kid; U, Zr, 8-16) 


144-T. Structural Steels for War- 
ship Building With Some Notes on 
Brittle Fracture. Victor Shepard. En- 
gineer, v. 203, Apr. 5, 1957, p. 526- 
527. 


The special problems in the hull 
strength of surface warships and 
submarines, with reference to the 
theoretical and experimental re- 
search work being undertaken. 
Special emphasis is given to the 
work on steel materials, welding and 
brittle fracture, the object being to 
avoid brittle fracture in normal 
structural steels and the develop- 
ment of high-yield steels. Develop- 
ment difficulties are discussed, in- 
cluding welding problems. 

(T22g, Q26s, K general; ST) 


145-T. Cutting Tools of Ceramic 
Oxide in Place of Sintered Hard Met- 
al. J. Hinnueber. Industrial Dia- 
mond Review, v. 17, Mar. 1957, p. 
50-53. 
Comparative properties of alumi- 
num oxide and hard metals. 
(T6n, 17-7; 6-20) 


146-T. Development of Niobium. 

A. B. McIntosh. Institute of Metals, 

Journal, v. 85, Apr. 1957, p. 367-372. 

Columbium’s properties suggest 

use as canning material for nuclear 
reactors; data on chemical, physical 
and mechanical properties indicate 
potentialities of use as structural 
materials for liquid metal, heat 
transfer units or chemical proc- 
essing equipment, electrical equip- 
ment; discussion of binary columbi- 
um alloy systems. 19 ref. 
(T11, T29, Ti, 17-7; Cb) 


147-T. Metallurgy of Cutting Tools. 
Pt, 8. Improving Wear Resistance. 
K. G. Lewis. Iron and Coal Trades 


tae v. 174, Mar. 29, 1957, p. 745- 
747. 


Methods claimed to effect im- 
provement in tool life by reducing 
surface friction. General properties 
of cemented carbides considered. 
(T6n, G17; SGA-j, 6-19) 


148-T. Metallurgy of Cutting Tools. 
Pt. 9. Design, Application, and Lim- 


itations of Cemented Carbides. K.G. 
Lewis. Iron and Coal Trades Review, 
v. 174, Apr. 5, 1957, p. 801-803. 
Problems in the use of cemented 
carbide tools. Methods of grinding, 
brazing, shrink fitting and the me- 
chanical holding of these tools. 
(T6n, G17, 17-7; SGA-j, 6-19) 


149-T. Quality-Control of Foil for 
Packaging. Packaging Review, v. 77, 
Apr. 1957, p. 52-56. 

Accurate methods of quality con- 
trol in the production of aluminum 
foil have been largely responsible 
for the success of foil as a pack- 
aging material. Raw material test- 
ing; experimental coating, rolling; 
climate and temperature effect. 
(T10g, 17-7; Al) 


150-T. Aluminum-Sheathed Cable: 
A Utilization Wiring System for Indus- 
trial and Domestic Distribution Which 
Is Being Used Extensively in Canada. 
Philip J. Croft. Power Apparatus 
Pra Systems, v. 28, Feb. 1957, p. 1525- 


Evaluation of a system of utiliza- 
tion of wiring for industrial, com- 
mercial and domestic buildings 
based on the use of aluminum- 
sheathed insulated cable and fit- 
tings. 9ref. (T1b, 17-7; Al) 


151-T. Redesigning Castings to 
Weldments. Omer W. Blodgett. 
Product Engineering, v. 28, Mar. 1957, 
p. 135-139. 

Factors influencing strength, 
rigidity, weight and cost of machine 
components produced by steel weld- 
ment. Analysis of vibration and 
noise problems. (T7, 17-7; ST, 7-1) 


152-T. Gaseous Contamination of 
Zircaloy-2 Cladding During Fuel Rod 
Fabrication by Extrusion and Draw- 


ing. H. J. Snyder. U.S. Atomic 
Energy Commission, WAPD-FE-894, 
June 30, 1955, 7 p. (CMA) 


Hydrogen, oxygen and nitrogen 
analyses were made of the Zircaloy- 
2 cladding of fuel rods before and 
after extrusion, after cold drawing 
and after nitric acid _ pickling. 
Analyses show that there is no 
gaseous contamination from. the 
fabrication process. 

(T11lg, 17-7, G5, G4; Zr, EG-m) 


158-T. (French.) Research on Ni-Cr 
and Ni-Cr-Co Alloys for Turbo Reac- 
tor Blades. Their Practical Implica- 
tions. J. Poulignier. Revue de 
— v. 23, Jan-Feb-Mar. 1957, p. 
1-8. 


Analysis of properties demanded 
by turbo reactor application; post- 
service examination of defects and 
fissures by metallic and micrograph- 
ic methods. (To be continued.) 11 
ref. (T7h, 17-7; SS, Ni, Cr, Co, 9) 


154-T. (French.) Development of Spe- 
cial Nickel Steels for Underground 
Equipment of the Lorraine Iron Mines. 
E. Majois. Revue de Nickel, v. 23, 
Jan-Feb-Mar. 1957, p. 9-12. 
Advantages and economies in cost 
and space resulting from the use 
of nickel steels (Ni-Cr-Mo and Ni- 
Cr) in loading and transport equip- 
ment and maintenance machinery. 
Describes AFNOR 35-NCD-14 of 
high nickel content now in exten- 
sive use and possessing superior me- 
chanical characteristics. 
(T28r, 17-7; AY, Ni, Cr) 


155-T. (French.) Pressure Vessel De- 
sign. Soudage et Techniques Con- 
nexes, v. 11, Mar-Apr. 1957, p. 101-109. 
Reasons why a pressure vessel 
might prove unstable and precau- 
tions to be taken. In the calculation 
of thicknesses account should 
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taken of a “design stress” deter- 
mined from the properties of the 
materials used. Basis for the de- 
termination and calculation of this 
stress for mild and low alloy steel, 
as a function of service tempera- 
tures. Examination of creep curves 
and yield points for various steels. 
Precautions which guarantee com- 
plete safety. 

(T26q, 17-7, Q25, 17-1, CN, AY) 


156-T. (German.) Materials for Air- 
plane Jet Engines. R. Krause. Metall, 
v. 11, Apr. 1957, p. 298-301. 

Heat resistivity of the alloys Ti- 
5Cr:3Al and Ti-6Al-4V and their ap- 
plication for different parts of jet 
engines. Application of ferritic, 
ferritic-pearlitic and martensitic in- 
stead of austenitic steels for con- 
densers, shafts and other jet engine 
parts. 

(T24b, Q general, 2-12, 17-7; Ti, AY) 


157-T. (Italian.) Use of Aluminum in 
Agusta-Bell Model 47-G Helicopter. 
Alluminio, v. 26, Mar. 1957, p. 112-115. 
Italian firm manufacturing under 
Bell license makes helicopters for 
civilian and military use having 
numerous light alloy structural and 
mechanical parts. (T24, 17-7; Al) 


158-T. Metallurgy of Cutting Tools. 
Pt, VI. Ceramics and Steels. K. G. 
Lewis. Iron and Coal Trades Review, 
v. 174, Mar. 15, 1957, p. 623-626. 

Use of ceramics for cutting tools; 
preparation and machining of steel 
cutting tools; various types of tool- 
steel. 22 ref. 

(T6n; 17-7; TS, SGA-j, 6-20) 


Metallurgy of Cutting Tools. 
Pt. VIT. Medium Alloy and High- 
Speed Steels. K. G. Lewis. Iron 
and Coal Trades Review, v. 174, Mar. 
22, 1957, p. 689-692. 

Medium alloy and high speed 
steels of various chemical composi- 
tions and heat treatments for use 
as cutting tools. 

(T6n, 17-7; TS-m) 


160-T. Properties of Tellurium-Al- 
loy Lead Sheath for Power Cable. 
H. A. Hoover. Power Apparatus 
and Sustems, v. 28, Feb. 1957, p. 
1517-1525. 
Tellurium-alloy 


159-T. 


lead for power 
cable; tensile properties, fatigue 
tests, corrosion tests, creep tests 
and aging stability. 18 ref. 

(T1b, 17-7, Q general; Te) 


161-T. Atomic Power Develonment 
Associates Progress Report. R. Evans, 
L. Minnick, A. Boltax and R. Duncan. 
Nuclear Metals, Inc. U.S. Atomic En- 
eray Commission, NMI-1148, Dec. 31, 
1955, 30 p. 


_ Fabrication of a fuel element us- 
ing casting and forging techniques. 
The primary purpose was to develop 
a method of casting an element 
which contained suitable coolant 
passages from one of two alloys— 
uranium with 5% Cr (eutectic) and 
uranium with 2% Zr. This element 
was typed a “radiator” element and 
contained tubing 0.165 in. O.D., 
spaced 0.195 in. on centers. 
(Tilg; U, Cr, Zr) 


162-T. Evaluation of Porous Ma- 
terials for Boundary-Layer Control. 
D. E. Debau. Battelle Memorial In- 
stitute. (Wright Air Development 
Center.) U.S. Office of Technical 
eae PB 121851, Nov. 1956, 160 p. 


Criteria for comparing various 
commercial permeable sheet ma- 
terials for use in boundary-layer 
control associated with  high-lift 
systems. Fibrous and perforated 
materials, sintered powdered metals, 
and woven wire mesh. 

(T24, 17-7; 6-21) 
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163-T. (Czech.) Operation Results of 
the New Economical and Heat Re- 
sisting Alloy Fe-Al Type Pyroferal and 
Suggestions for Its Application. Milo- 
slav Vyklicky. Materialovy Sbornik, 
1956, p. 141-155. 

A survey of operating tests made 
with machine parts cast from Pyro- 
feral: blades for pyrite furnaces; 
crucibles for cementation, for alumi- 
num, borax and bronze; grate bars 
for steam boilers. Based on labora- 
tory and operating tests, a general 
view is given of future application 


of Pyroferal to various machine 
parts. 7 ref. 

(T7, 17-7; SGA-h, Fe, Al) 
164-T. (German.) New Developments 


in Aluminum-Tin Alloys. 5 q 
Hedges. Aluminium, v. 33, May 1957, 
p. 318-322. 

Aluminum-tin-base bearing metals 
combine the good running properties 
of tin-base metals with the high 
endurance of leaded bronzes and 
can be fitted to unhardened steel 
shafts. However, the metal must 
be treated to produce the finest pos- 
sible grain. (T7d, 17-7; Sn, Al) 


165-T. (German.) Reliability of Alumi- 
num Cables. W. Zwehl. Aluminium, 
v. 33, May 1957, p. 322-324. 
Advantages of aluminum for cable 
sheaths and conductors. 
(T1b, 17-7; Al) 


166-T. (German.) Flexibility of Alumi- 
num Cable Sheaths. K. H. Hahne. 
Aluminium, v. 33, May 1957, p. 325- 
331. 
Functions of the sheath of an 
electrical cable; brief account of the 


development of aluminum cable 
sheaths. (T1b, 17-7; Al) 
167-T. (Italian.) Selection, Use and 


Preparation of Hard Alloy Tipped 
Tools. Piero Lovati. Macchine, v. 
11, March 1957, p. 215-222. 

Selection of lathe tools, nature of 
hard alloy tips; methods of brazing 
tips; mounting of tools to produce 
desired cuts; life of such tools, cool- 
ing after use, grinding. 

(T6n, 17-7; W25) 


168-T. (Italian.) Savings Through 
Proper Design and Specifications of 
Helical Springs. Alberto Oreffice. 
Macchine, v. 12, Apr. 1957, p. 397-399. 


Cost and tolerance tables for vari- 
ous types of steel wire. Examples 
of improved design, such as change 
from music wire to chromium-va- 
nadium alloy for spring for air- 
craft fuel pump when music wire 
was found to have excessive play 
caused by high ambient tempera- 
ture. (T7c, 17-7; ST, AY, 4-11) 


Plead pon 


Powdered Graphite Molds 
Simplify Titanium Casting. A. L. 
Feild and R. E. Edelman. Modern 
Castings, v. 31, May 1957, p. 64-68. 
(CMA) 

Complex titanium shapes can be 
cast in a graphite powder mixture 
which can be formed into a mold 
or core with conventional equip- 
ment; the cost is much less than 
with machined graphite molds. The 
results of a titanium casting study 
at Battelle, using approved furnace 
techniques, are reported. The opti- 
mum composition was 53% graphite 
powder, 10% cornstarch, 10% pul- 
verized pitch, 8% carbonaceous ce- 
ment, 1% surfactant and 18% wa- 
ter. The starch furnishes green 


190-W. 


strength and the pitch and ce- 
ment form a solid, high-temperature 
bond when the mold is fired. Cast- 
ing a valve body is discussed as an 
example. No reaction of the cast- 
ing with the mold was revealed. 
Further reduction in the amount of 
water used is desirable. 

(W19g, 1-2; Ti, NM-k 36) 


191-W. Vacuum Arc Melting Fur- 
nace for Refractory Metals. O. Z. 
Rylski and H. V. Kinsey. Paper 
from “Arcs in Inert Atmospheres and 
Vacuum”, Electrochemical Society. 
(John Wiley & Sons, Inc.), p. 69-76. 
Permits use of consumable or non- 
consumable electrode. Adaptable 
for either low-pressure melting with 
continuous evacuation of gases, or 
melting in argon with pressures up 
to or slightly higher than one atmos- 
phere. (W18s, 1-23, 1-2) 


192-W. A Pilot-Model, Three-Phase, 
A.C. Consumable-Electrode Furnace. 
P. C. Magnusson, G. L. Schmidt, F. 
Caputo and R. A. Beall. Paper from 
“Arcs in Inert Atmospheres and Vacu- 
um”, Electrochemical Society. (John 
Wiley & Sons, Inc.), p. 77-86. 

Yields a billet-shaped ingot suit- 
able for direct rolling. The three 
electrodes are placed in line and 
power supply connected in wye. 
(W18s, 1-2) 


193-W. Electrode Control Systems 
for Inert Atmosphere and Vacuum Arc 
Furnaces. E. J. Borrebach. Paper 
from “Arcs in Inert Atmospheres and 
Vacuum”, Electrochemical Society. 
(John Wiley & Sons, Inc.), p. 87-96. 
Operating characteristics and rela- 
tive merits of electronic, electrome- 
chanical, rotary regulator and mag- 
netic amplifier controls. 
(W18s, X10, 1-2, 1-23) 


194-W. The High Intensity Arc: 
Electrode Requirements for Metal- 
lurgical Application. Samuel Korman 
and Charles Sheer. Paper from “Arcs 
in Inert Atmospheres and Vacuum”, 
Electrochemical Society. (John Wiley 
& Sons, Inc.), p. 184-188. 
Problems in electrode fabrication 
as regards ore-carbon ratio. 1 ref. 
(W18s, T1f, 17-7) 


195-W. Chemical Aspects of Nu- 
clear Power. I—Chemistry and Met- 
allurgy. F.S. Martin. Atomics and 
Nuclear Energy, v. 8, Apr. 1957, p. 
127-130, 147. 

In the program of nuclear power, 
joint collaboration between chemists 
and metallurgists has been vitally 
necessary for the design of com- 
ponents and study of the behavior 
of materials. Some of these im- 
portant aspects are dealt with. 
(W1lp, 17-7) 


196-W. Modern Hot Blast Stove 
Charging Equipment. Herman Jan- 
sen. British Steelmaker, v. 23, Apr. 
1957, p. 104-109. 

Illustrates arrangement and de- 
scribes operation of burner shut- 
off valves, hot blast valves, pres- 
sure relief valves, chimney valves 
and equipment for central control 
of blast furnace stoves. 

(W17g, X12b, 1-2; Fe) 


197-W. Fume Exhaustion in the 
Plating and Allied Industries. D. J. 
Fishiock. Electroplating and Metal 
Finishing, v. 10, Apr. 1957, p. 103-108. 
Different types of exhaust equip- 
ment for fume-evolving finishing 
processes. (To be continued.) 
(W138c, L17, 1-2) 


198-W. Vertical Casting Wheel Now 
in Full Production at Utah Copper 
Refinery. Engineering and Mining 
Journal, v. 158, Apr. 1957, p. 75-77. 








Brief descriptions of design fea- 
tures of vertical casting wheel 
which permits automatic casting of 
cakes up to 3200 lb. in weight. 
(W19f, 1-2; Cu) 


199-W. Blast Furnaces in Czecho- 
slovakia. Construction of Thin- 
Walled Furnaces. S. Chernov. Iron 
and Coal Trades Review, v. 174, Mar. 
29, 1957, p. 741-748. (Summary of a 
Russian article in Stal’). 

About half the blast furnaces in 
use in Czechoslovakia are of thin- 
walled construction, with a _ brick- 
work lining of a thickness of 150 
to 250 min. (6 to 10 in.). Experi- 
ence with such furnaces has shown 
that they are suitable for the smelt- 
ing of various grades of iron, and 
in long-term reconstruction plans it 
is proposed to replace most of the 
present blast furnaces in Czecho- 
slovakia by thin-walled units. 
(W17g, 1-2; Fe, RM-h) 


200-W. (German.) Anodes for Chro- 
mium Baths. Giinter Dehmel. Met- 
allwaren-Industrie und Galvanotech- 
nik, v. 48, Apr. 1957, p. 153-156, 164. 
Lead alloyed with antimony, sil- 
ver, or a specially developed alloy 
“Chromin”, results in the most sat- 
isfactory anodes. 8 ref. 
(W3h, 17-7; Pb, Sb, Ag, Cr) 


201-W. Design Features of High- 
Frequency Hardening Machines. Karl 
Belling and Hans-Karl Sehler. AEG 
Progress, no. 3, 1956, p. 205-210. 

By the use of induction hardening 
machines surface hardening may be 
carried out with an assurance of 
the best possible results as regards 
quality and performance. Princi- 
ples are indicated, which are ap- 
plicable to the design of machines 
for their particular function. Cor- 
rect operation is insured by auto- 
matic features and electrical regulat- 
ing devices. Typical examples of 
machines for various purposes. 
(W27k, 1-2) 


202-W. Iron Powder Improves the 
Weld Complexion. Reid Ellenor. Ca- 
nadian Machinery and Manufacturing 
News, v. 68, Apr. 1957, p. 173-178. 
Rules fot selecting electrodes; ad- 
vantages of iron powder electrodes. 
(W29h, 17-7; Fe) 


208-W. Use of Liquid Metals_in 
Atomic Reactors. J. B. Lewis. Dis- 
covery, v. 17, Nov. 1956, p. 469-472. 
Problems of sodium-graphite re- 
actor; Dounreay fast breeder reac- 
tor; and liquid metal fueled reac- 
tor, (Wllp, 17-7; 14-10) 


204-W. New Semi-Continuous Hot- 
Strip Mill in Belgium. Iron and Coal 
Trades Review, v. 174, Mar. 22, 1957, 
p. 673-674, 672. 
Short survey of mills in Belgium; 
description of a new strip mill. 
(W238c, 1-2, 1-11) 


205-W. _ Today’s Challenge of Nu- 
clear Corrosion. Robert F. Koenig. 
Power, v. 101, Apr. 1957, p. 80, 81, 180, 
182, 184. 
Selection of corrosion-resistant 
metals for pressurized-water reac- 
tors. (W11p, 17-7, R general) 


206-W. Production of Corrosion Re- 
sistant Steel Castings for the Uranium 
Industry. W. Boustred. South 
African Mechanical Engineer, v. 6, 
Jan. 1957, p. 199-205. 

Types of alloys manufactured, na- 
ture of castings manufactured, melt- 
ing techniques, heat treatment and 
machining of the castings. 

(W1lp, 17-7, SGA-g, 5) 


207-W. (French.) Aligned Point Nomo- 
grams for Calculations Dealing With 
Electrolytic Aluminum = Furnaces. 
Louis Ferrand. Revue Générale de 


VElectricité, v. 66, Feb. 1957, p. 111- 
123. 


Operating and structural parame- 
ters of these furnaces, particularly 
those pertaining to dimensions of 
anodes and of the crucible surround- 
ing the latter. (W18e, 1-2; Al) 


208-W. (German.) Lances With Ex- 
plosive Charge (Jet Tappers for Open- 
ing the Tapholes of Openhearth Fur- 
naces) Pt. I. Design and Mode of 
Action of the Shooting Lance. Josef 
Prior. Stahl und Eisen, v. 77, May 2, 
1957, p. 562-563. 

Description of the model received 
from the U.S.A.; mode of action 
of the hollow charge and of the cop- 
per insert; effect of the hollow 
charge in opening the tapholes of 
openhearth furnaces. 

(W18r, 1-22, D9n; ST) 


209-W. (German.) Opening the Tap- 
holes of Openhearth Furnaces by 
Means of Lances with Explosive 
Charge (Jet Tappers) Pt. Il. Werner 
Burmeister. Stahl wnd Lisen, v. 77, 
May 2, 1957, p. 563-567. 

Description of the parts of the 
lance and operation of the second 
melter; introduction of the lance 
into the pouring spout after prebor- 
ing. Technical advantages of the 
new method; increased speed, safety 
and economy; cost problem; effect 
of the size of the furnace on the 
economic efficiency of the new 
method. (W18r, 1-22, D9n; ST) 


210-W. (German.) Design and Per- 
formance of Hydraulic Descaling Units 
in Rolling Mills. Wolfgang Berns. 
Stahl und Eisen, v. 77, May 2, 1957, 
p. 567-576. 


Design of descaling units in a 
Steckel mill, a continuous rolling 
mill for medium strip and a heavy 
plate rolling mill; number and sites 
of the jets; measurement and con- 
trol of the hydraulic equipment; 
dimensions and operation of nozzles; 
electric current and water consump- 
tion. (W23, 1-22, L10g) 


211-W. (Italian.) Studies and Re- 
search on Heat Resistant Alloys and 
Their Use in Gas Turbines. Federico 
Bragoni. Calore, v. 28, Feb. 1957, p. 
55-70. 

Problems of selection of materials 
for gas turbines. Work done in 
Europe, Great Britain and U.S. in 
development of these steels; com- 
position and characteristics, with 
special reference to Sirius, Virgo and 
Nimonic steels. 19 ref. 

(Wl1lm, 17-7; SGA-h) ~ 


212-W. (Italian.) Automatic Control 
of Blast-Furnace Gas Cleaning Plant 
With Four Blowers. R. Porlezza and 
M. Valussi. Metallurgia Italiana, v. 
49, Apr. 1957, p. 290-294. 
Hydraulic control equipment dis- 
tributes the load uniformly among 
four gas blowers. (W17n, 1-2) 


2138-W. (Swedish.) Core Material for 
the Cores of Steel Plant Ingot Molds. 
J. Brickner. Gjuteriet, v. 47, Feb. 
1957, p. 23-24. 

Core material bound with cellu- 
lose derivative gives total separa- 
tion of the core from the ingot 
after only a few minutes. 

(W19c, 17-7; ST) 


214-W. (Book.) Arcs in Inert Atmos- 
pheres and Vacuum. Edited by W. 
E. Kuhn, 188 p. 1956. John Wiley & 
Sons, Inc., 440 Fourth Ave., New York 
16,N. Y. $7.50. 

Papers presented at the Symposi- 
um on Arcs in Inert Atmospheres 
and Vacuum of the Electrothermics 
and Metallurgy Division of the Elec- 
trochemical Society, Apr. 30 and 
May 1, 1956, at San Francisco, Calif. 


Covers inert atmospheres and vacu- 
um furnaces, arc properties, effects 
of magnetic stirring, electrode re- 
quirements, melting rates of copper, 
iron, titanium, molybdenum, hign in- 


tensity arcs. Papers separately 
abstracted. (W18) 
215-W. (Book—German.) Construc- 


tion and Operation of Cupola Fur- 
naces. Vol. 1. Leopold Schmid. 163 
p. 1956. VEB Wilhelm Knapp Ver- 
lag, Miihweg 19, Halle (Saale), C2, 
Germany. DM 11. 

Topics discussed include: develop- 
ment of smelting technique, con- 
struction of furnace and auxiliary 
equipment. Bibliography. (W18d) 


216-W. (Book—German.) Construction 
and Operation of Cupola Furnaces. 
Vol. 2. Leopold Schmid. 219 p. 1953. 
VEB Wilhelm Knapp Verlag, Miihlweg 
19, Halle (Saale), Germany. DM 9.60. 
Raw materials, fuels, furnace 
agents, chemical and physical proc- 
esses in the stack, measurement and 
composition of iron ingredients. 
Bibliography. (W18d, E10; Fe) 


Laboratory and Control Equipment 


44-X. Construction and Operation 
of a Laboratory Scale Arc Melting 
Unit. J. F. Kuchta and S. Isserow. 
Nuclear Metals, Inc. U.S. Atomic 
Energy Commission, NMI-1142, Feb. 
13, 1956, 18 p. j 
A unit, small enough for labora- 
tory use, was needed for the melt- 
ing of pure metals or experimental 
alloys requiring higher temperatures 
than those readily obtainable in re- 
sistance-type furnaces. The arc- 
melting unit was assembled for rapid 
melting of small specimens for vari- 
ous tests. The unit is flexible and 
has also been used for the sealing 
of the ends of tubes. (X24f, 1-3) 


45-X. (German.) New Controls in 
Melting Operations. E. A. Hohmann. 
Giesserei-Praxis, v. 75, Feb. 25, 1957, 
p. 81-82. 

Use of radioactive isotopes in the 
feeding of raw materials into the 
furnace to obtain a constant level. 
Electronic and photo-electric con- 
trol circuits for furnaces are de- 
scribed. (X13, S18q, C5, 1-2) 


46-X. A Ferrous-Inclusion Detec- 
tor for Aluminum Rod. W. Frazer 
and M. O. Holt. Nondestructive Test- 
ing, v. 15, Mar-Apr. 1957, p. 96-97. 


Ferrous-inclusion detector has 
been developed to detect inclusions 
of a size that may become a 
nuisance on the wiredrawing ma- 
chine. Detector gives an audible 
and visual signal to the operator 
at the coiling end of the rod mill 
whenever an inclusion is detected. 
(X8, F27; Al, Fe, 9-19) 


47-X. (French.) Regulation Systems 
in Electric Arc Furnaces. J. G. Rob- 
in. Metallurgie et la Construction 
Mecanique, v. 89, Apr. 1957, p. 359-363. 
Importance of regulation in the 
electric arc furnace; various regu- 
lation systems; regulation with con- 
stant impedance; with electric con- 
trol; with hydraulic control. 
(X10, W17j, 1-2) 


48-X. (Italian.) Temperature Measure- 
ment and Control in Industrial Heat 
Treat Ovens. Engineering Staff of 
ISML (Light Metals Experimental In- 
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stitute). Alluminio, v. 26, Mar. 1957, 


p. 127-132 
HERE'S HOW... mana ted haan lene 


couples, load temperature measuring 
devices for heat treatment of light 


To get copies of articles annotated in the alloys. 8 ref. (X9, W27, 1-3; Al) 


A.S.M. Review of Current Metal Literature 


49-X. (Swedish. ) Superoeae for the 
Determination of Hydrogen in Steel. 


e 
Tw Oo alternative m ethods are: Lars Bjerkerud. Jernkontorets Anna- 
ler, v. 141, no. 2, 1957, p. 90-94. 

2 Ae Main compo t i uartz tub 
1. Write to the original source of the ar- in three sections: a heater, a water 
ticle asking for tear sheets, a reprint or a os oer s graduated burette. 
copy of the issue in which it appeared. A veage Mhge, Boe og —— 

list of addresses of the periodicals anno- (X21, 1-2, S11; ST, H) 


tated is available on request. 
50-X. Study of Permanent Magnets 


2. Order photostatic copies from the New 2 a — — oe: hag 

° ° ° 1XTUS. ndlana ee rodaucts oO. 

York Public Library, New York City, from the (Wright Air Development Center). 

Carnegie Library of Pittsburgh, 4400 Forbes U.S. Office of Technical Services, PB 
St., Pittsburgh 13, Pa., or from the Engineer- 121865, Aug. 1956, 53 p. $1.50. 

ing Societies Library, 29 West 39th St., New More than 700 magnets were pre- 

- rec pared and measured. Data are pro- 

York 18, N. Y. A nominal charge is made, vided in the report for Pont tl 

varying with the length of the article and . — ~~ =a methods 

° ° ° an results oO physica measure- 

page size of the periodical. ments, and observations on theoreti- 


cal aspects of magnetism in barium 
Write to Metals Review for free copy of ee. Cy ery aes eee 


the address list 
51-X. (Czech.) X-Ray Monochromator 
for Quantitative Determination of 
Structural Constituents. Frantisek 


METALS REVIEW iSeT, Pp. oe” Listy, v. 122, Apr. 


Design of a geo oe eee 
H . chromator which can be used wi 

7301 Euclid Avenue Cleveland 3, Ohio X-ray tubes. The procedure for 
quantitative determination of (mar- 
tensite, cementite, austenite) struc- 
tural constituents in carburizing and 
carbonitriding layers of carbon 
steels is given. 8 ref. 
(X38, M23, N8; CN) 











IMMEDIATE OPPORTUNITIES IN 
52-X. (German.) Electrolysis Tube, a 


New Apparatus for Metallographic In- 
spection. L. G. Damgaard and E. 
Knuth-Winterfeldt. Metalloberfliéche, 
v. 11, Mar. 1957, p. 75-76. 
Apparatus for the metallographic 


MAT E R | A L S R E S E A R C H inspection of metal surfaces on the 
spot. Spots up to 8 mm. diam. 


can be electropolished, and a repli- 


Research Metallurgists are urgently . ca can be taken for microscopic 
' i OPENINGS: : : 
needed for immediate openings in the inspection. (X4, 1-3) 
modern and expanding Materials Re- RESEARCH 
search Laboratory of one of America’s 538-X, (German.) A 
>. : pparatus for Meas- 
METALLURGISTS uring the Depth of Cracks. Lutz 


leading Research and Development Or- . 
ganizations — now engaged in missile With 2 to 5 years Brand. Stahl wnd Eisen, v. 77, May 
development and other advanced proj- experience in * — P. wong the det saci 
ects. otis 5 pparatus or e etermination 
a ea SE OS 
You'll enjoy professional responsibility,  *° a Testing (B.S.) mn po pei Salas actees. 
fine salaries — and advancement based at oe ce tion curves of the apparatus; vari- 
on individual contribution. All activities other important openings in this ga Rag tg Re seo of the 
are conducted in a stimulating scientific _ field (2 to 5 years experience measured results with the depth 


at : f . required) include: 2 " 
mosphere with top-level associates. Analytical Chemist (Ph. D.) of cracks. (X8, 1-2, 9-22) 


+a: , Specifications Engineer 
In addition, you'll be offered a com- (B.S. in Engineering) 


pletely modern fringe benefit program, Physicist — 54-X.°(German.) How to Measure the 


ap Seer He lat iaadeaa lata sespucn ‘Daweet toate $ Roughness of Technical Surfaces With 
° e 1 amic 
sored educational plan. and Cermets) (M.S. or Ph. D.) Huse Pnilipp. TWerkstatt ‘nad Revie, 


Please send your resume to: E. W. STUPACK, Personnel Manager, Dept. MR. v. 90, May 1957, p. 277-280. 


Your reply will be held in strictest confidence and will receive prompt attention. New measuring arrangement for 
determining the surface roughness, 


y) saarph A 1] el — conventional in- 
esearch and Advanced Leveloyment See a, ee 


were connected to form a functional 
AVCO MANUFACTURING CORPORATION 


unit. Apparatus was especially de- 
20 South Union Street, Lawrence, Mass. veloped for measuring the rough- 


ness of gas cut surfaces, but it can 
also be used for other metal esur- 
faces. (X28p, 1-3) 
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The Employment Service Bureau is operated as a 
service to members of the American Society for 
Metals and no charge is made for advertising inser- 
tions. The “Positions Wanted” column, however, is 


EMPLOYMENT SERVICE BUREAU 


restricted to members in good standing of the A.S.M. 
Ads are limited to 50 words and only one insertion 
of any one ad. Address answers care of A.S.M., 7301 
Euclid Ave., Cleveland 8, O., unless otherwise stated. 








POSITIONS OPEN 
South 


ASSISTANT OR ASSOCIATE PROFESSOR: 
Excellent opportunity to teach and conduct re- 
search in pleasant Southern community. Suc- 
cessful candidate must have Ph.D. with back- 
ground and primary interest in chemical and 
process metallurgy. Salary and rank com- 
mensurate with qualifications. Box 7-5. 


East 


METALLURGISTS: Naval Air Material Cen- 
ter engaged in extensive program of aeronauti- 
cal research, development, experimentation and 
test operations for advancement of Naval avia- 
tion, needs metallurgists ($5335 to $7035 per 
annum) for work on high-strength steels, pre- 
cision castings, heat resisting alloys, oxidation 
resistant coating for molybdenum, inert and 
shielded metal arc and resistance welding. 
Positions include research, development and 
evaluation-type duties. Interested persons 
should file Application for Federal Employ- 
ment, Form 57, with Industrial Relations 
Dept., Naval Air Material Center, Naval Base, 
Philadelphia 12, Pa. 


RESEARCH METALLURGIST: Young engi- 
neer with metallurgical or chemical background 
for research in powder metallurgy field to as- 
sist in equipping a newly constructed labora- 
tory. Plant and laboratory located in Central 
New Jersey. Applicant should submit com- 
plete resume. Salary open. Box 7-10. 


METALLURGICAL OR CHEMICAL ENGI- 
NEER: Large metal fabricating company has 
excellent opening in metallurgical department 


Manufacturer of heat treat- 
ing equipment offers excel- 
lent opportunities for: 


e EUROPEAN SALES MANAGER 


This man will be in charge of our 
Kleve, Germany, office . . . and 
will supervise marketing activities in 
Germany, Italy, France, and Eng- 
land. He will have previous ex- 
perience in the sale of heat treat- 
ing equipment, and will be able 
to speak the necessary foreign 
languages. 


e EXPERIENCED FURNACE 
DESIGNERS AND DETAILERS 


e FURNACE ENGINEERS 
@ SERVICE TRAINEES TO WORK 
INTO SALES 


These positions are for men with 
ideas, imagination, and push... . 
men who won’t be held down by 
tradition . . . men who like to 
throw the book out the window. 
Successful applicants will find that 
Ipsen offers many different oppor- 
tunities which will permit them to 
take advantage of their particular 
experience in the design, produc- 
tion, sales, or service of heat treat- 
ing equipment. 


/ -X-Tele = IPSEN INDUSTRIES, INC. 


6 
s 715 SOUTH MAIN ST., ROCKFORD, ILL. 


for aggressive, alert individual, 22 to 35 years 
old. Applicants should have some experience 
in metal production processes and mill prob- 
lems in aluminum fabrication, including cast- 
ing, rolling, drawing or extrusion. Include in 
reply complete details concerning education, ex- 
perience, salary desired. Box 7-15. 


METALLURGIST: Capable of running small 
modern nonferrous smelting plant in Eastern 
Pennsylvania. If you have had any experience 
in making brass, bronze and aluminum alloys 
from scrap, please advise us. Salary will be 
more than liberal for the right man. Box 7-20. 


PROFESSORIAL CHAIR, METALLURGY 
OR PHYSICS OF METALS: No administra- 
tive assignments. Starting salary $15,000 per 
year. September 1958 appointment. Recom- 
mendations as well as applications solicited. 
Box 7-25. 


TEACHER: In expanding metallurgical en- 
gineering department of privately endowed 
college offering engineering and liberal arts 
degrees. Rank and salary open. Reasonable 
teaching load. Position open Sept. 1, 1957. 
Location and facilities attractive for man to 
engage in consulting and research. Graduate 
studies offered at nearby locations. Box 7-130. 


Midwest 


MATERIALS ENGINEER: Metallurgical 
background, to investigate plant equipment fail- 
ures, recommend materials and methods for 
chemical plant service, evaluate and apply new 
materials of construction, and act as consultant 
on materials problems. Prefer one to five years 





FOUNDRY SUPERVISOR 


Well-known research organization 
has excellent opportunity for a 
man with minimum of ten years 
practical Foundry experience and 
good fundamental knowledge of 
metallurgy. This individual will 
supervise the diversified technical 
programs of the Foundry Section 
of our large Metals Research De- 
partment. He should have a mini- 
mum of a B.S. degree, be capable 
of directing a variety of Foundry 
activities as well as maintaining 
close customer contact. 


Located in the Midwest, we offer 
a generous relocation allowance 
along with excellent benefits, and 
the opportunity for professional 
and personal growth. 


Please send complete resume. All 
replies will be treated as confi- 
dential. 


Box 7-120, Metals Review 











experience. Furnish complete details on train- 
ing and experience. Box 7-30. 


Northwest 


HEAD OF METALLURGY DEPARTMENT: 
Ph.D. in physical or extractive metallurgy, or 
chemical engineer experienced in metallurgy, to 
head department of metallurgy, Montana School 


of Mines. To start September 1957. For de- 
tails write: F. A. Hames, Montana School of 
Mines, Butte, Mont. 

Southwest . 


ASSISTANT PROFESSORSHIP IN METAL- 
LURGY: University faculty position open for 
young man interested in teaching metallurgical 
subjects in fields of extractive and physical 
metallurgy. Real opportunity for one interested 
in joining staff of expanding educational and 
research program centered in the mild, dry 
pleasant climate of a clean and growing city. 
One and one-half million dollar building to be 
constructed to accommodate expansion affect- 
ing geological, metallurgical and chemical en- 
gineering. Box 7-35. 


POSITIONS WANTED 


WELDING ENGINEER: B.S. in welding en- 
gineering, Ohio State University. Interested and 
experienced in carbon and alloy steel fabrica- 
tions, also nonferrous. Thoroughly familiar with 
automatic welding. Experienced and successful 
in industrial welding sales. Age 30, willing 
worker, proven leadership ability. Box 7-40. 


METALLURGIST: B.S. degree, married, 
family, veteran. Eight years researeh and de- 


METALLURGIST- 
METALLURGICAL ENGINEERS 


Interesting work in quality 
control involving determina- 
tion of mechanical proper- 
ties; short-time elevated 
temperature mechanical prop- 
erties; metallography and 
heat treatment of steel, alu- 
minum, magnesium and ti- 
tanium alloys; fusion, are 
and resistance welding; and 
non-destructive testing meth- 
ods including ultrasonics is 
desirable. 

Should be capable of prepar- 
ing concise, well - written 
technical reports and of in- 
structing technicians in the 
field of metallurgical quality 
control. Must possess degree 
in metallurgy or equivalent 
experience in the field of 
quality and process control 
of metallic materials. Salary 
commensurate with experi- 


ence. 
Among other advantages, 
Republic offers a compre- 
hensive employee benefit 


program including company- 
paid hospitalization, surgical, 
accident and life insurance; 
tuition (2/3), 2-fold pension 
plan, individual merit rated 
increases and many other 
benefits. 


Send resume, 
confidence, to: 


in complete 


Mr. Paul Hartman 
Employment Department 


oe PEPUGBLIEC AVIATIOV 


Farmingdale, Long Island, N. Y. 
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velopment experience in ferrous and nonferrous 
fields, including high-temperature alloys. Back- 
ground includes nuclear metallurgy and labora- 
tory supervision. Seeks metallurgical position 
in Connecticut but will consider other locations. 
Box 7-45. 


METALLURGIST: B.S. degree, age 41, with 
17 year experience in foundry, heat treating, 
plating, welding, machining and testing of 
ferrous and nonferrous metals, vitreous enam- 
eling and organic finishes. Chief metallurgist 
for seven years in aircraft industry. Desires 
position with opportunity and challenge in the 
aircraft industry or related field. Box 7-50. 


METALLURGIST: B.S. degree, married, 
family, veteran. Six years experience in re- 
search, development and industrial problems. 





IMMEDIATE OPENING 
CRUCIBLE STEEL CO. OF 
AMERICA 


Central Research Laboratory 
Pittsburgh, Pennsylvania 

CERAMIST 
Requires advanced degree in ce- 
ramics or physical chemistry 
coupled with at least ten years’ 
experience in refractories, powder 
metallurgy, magnetic materials, 
etc., to direct challenging research 
problems in these fields. 

Send resume in complete 

confidence 
Mr. E. J. Martin 

CRUCIBLE STEEL CO. OF AMERICA 


manufacturer of 
furnaces needs: 


RESEARCH 
METALLURGIST 


Experienced in metallur- 
gy, capable of supervis- 
ing performance tests on 
controlled atmosphere 
furnaces, both electric 
and fuel fired. Able to 
analyze his findings and 
present them intelligently 
to management, and the 
technical press. Original 
research encouraged. 
Local ASM participation 
required. 


Write to 


Marketing Manager 


modern commercial 
heat treater needs: 


METALLURGICAL 
ENGINEER 


To head up completely 
modern laboratory and 
supervise present experi- 
enced technicians, co- 
operate in furnace test- 
ing projects, prepare 
photographs, reports on 
lab work, etc. Three or 
four years of experience 
since graduation is de- 
sirable. ASM _ participa- 
tion is a must. 


IPSEN INDUSTRIES, Inc. 


715 S. Main St. * Rockford, Ill. 


chief engineer 
needs: 


EXPERIENCED 
FURNACE 
ENGINEER 


To help break a bottle- 
neck by analyzing, de- 
signing, and _ producing 
working drawings of con- 
trolled atmosphere indus- 
trial furnaces, both gas 
and electric, from sales 
specifications. 








WANTED 


33 in. x 36 in. 


pit-type heat treating 


METALLURGICAL or 
CHEMICAL ENGINEER 


furnace, gas fired, 1650° with full auto- 
matic controls. 

1 33 in. x 36 in. pit-type heat treating 
furnace, electric, 1200° plus or minus 5°F. 
with full automatic controls. 


SAVANNAH MACHINE & FOUNDRY CO. 
FOUNDRY DIVISION 


For Product Development and Technical 
Service in the nonferrous field, primarily 
zinc and lead. Prefer four to ten years’ 
experience in application technology such 
as galvanizing but will also consider pro- 
duction experience in these metals. Salary 
commensurate with qualifications. Write 
promptly giving full particulars including 
experience, education and salary expected 
to: PO Box 1106, Church St. Station, New 





P.O. BOX 590 


SAVANNAH, GA. York 8, N.Y. 


P, O. Box 88 
Pittsburgh 30, Pa. 























NOW READY FOR PRODUCTION! 


The 
All-New 


B-58 
America’s FIRST 
Supersonic Bomber 

e Welding Engineers 

e Metallurgists 


HIGH TEMPERATURE MATERIALS 
RESEARCH 


If you have had professional experience and are 
ready to move into increased responsibilities—con- 
tact us. 
We have openings for scientists with either ad- 
vanced or limited experience. 
BEARING AND FRICTION MATERIALS 
Study phenomena associated with moving sur- 
faces to develop bearings and seals to operate 
in high-temperature, corrosive and nuclear en- 
vironments. 
NUCLEAR MATERIALS 
Develop materials and fabrication methods for 
nuclear components such as fuel elements and 
control rods. 
Research on high-temperature reactions, deter- 
mination of physical properties, development of 
novel methods of fabrication of materials that 
will be employed in future nuclear applications. 










Recent graduates and non-graduates with sufficient ex- 
perience to develop metallurgical processes and solve 


REFRACTORY MATERIALS 
Research on high-temperature materials and 


techniques for processing components to be 


production problems in welding and heat treating of 
ferrous and non-ferrous metals for the all-new B-58. Work 
in America’s largest and finest aircraft manufacturing 


used in the new automotive and aircraft en- 

gines. 
Clevite Research Center develops new principles and 
new products for other units of Clevite Corpora- 
tion. The Research Center provides the ideal en- 
vironment for the engineer because it has been sup- 
plied with the facilities, equipment and library to 
provide new knowledge and new products for 
Clevite Corporation, a company whose entire prod- 
uct line is in the growth fields of electronics, semi- 
conductors, and automotive and aircraft power 
plants. 

Write E. A. Gentry or Call ULster 1-5500 Collect 


CLEVITE RESEARCH CENTER 
540 E. 105th Street 
Cleveland 8, Ohio 


facility, enjoy pleasant suburban living with metropolitan 
educational and cultural facilities, salary and employee 
benefits that are tops in the industry. With nearly half- 
a-hundred Air Force contracts on hand, your future is 
NOW ... at Convair! 


Send resume of training and experience fo: 


MR. B. R. TOUDOUZE 


ONVAIR 


FORT WORTH 
FORT WORTH, TEXAS 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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METALLURGIST 


Supervisory position in air- 
craft plant. Graduate capable 
of solving production prob- 
lems, writing technical reports 
and conducting metallurgical 
investigations. Preferably with 
some experience with heat 
and corrosion resistant alloys. 
Salary commensurate with ex- 
perience. For personal inter- 


view contact Mr. J. D. Batten. 


SOLAR AIRCRAFT COMPANY 


Des Moines, lowa 











Desires position with manufacturing firm in- 
volving production or products development. 
Box 7-55. 


METALLURGIST: B.S. degree, age 39, mar- 
ried, 12 years diversified experience, including 
material selection and inspection, machining 
and fabricating problems, heat treating, braz- 
ing, plating, process control and failure anal- 
ysis. Duties included supervision and adminis- 
tration of departments, development work, 
consultation with engineering, manufacturing 
and marketing personnel. Can handle people 
well and get along with co-workers. Box 7-60. 


METALLURGIST: B.Ch.Eng., M.S. degrees, 
age 28. Requirements for Ph.D. to be com- 
pleted in Fall 1957. Thesis on creep-fracture. 
Desires position in basic and applied research 
dealing with problems of development and ap- 
plication of high-temperature materials. Pre- 
fers Northwest but will consider other loca- 
tions. Box 7-65. 


METALLURGICAL ENGINEER: Prefers 
Michigan. Six years diversified aircraft ex- 
perience in process and product control and 
development of ferrous and nonferrous ma- 
terials. Age 31, B.S. degree, married, family. 
Desires position with reliable and progressive 
company. Box 7-70. 


METALLURGIST: Degree, some advanced 
studies including 15 years part-time teaching 





IMMEDIATE OPENING 
CRUCIBLE STEEL CO. OF 
AMERICA 


Central R h Laborat 
Pittsburgh, Pennsylvania 
MECHANICAL ENGINEER 

Requires advanced degree in me- 
chanical engineering or metallurgy 
with experience in both technical 
disciplines. Should have a mini- 
mum of ten years’ experience in 
development of metal working 
processes and equipment. Compe- 
tence in handling engineers asso- 
ciated with the working of metals 
is desirable. 


Send resume in complete 
confidence to 
Mr. E. J. Martin 
CRUCIBLE STEEL CO. OF AMERICA 


P.O. Box 88 
Pittsburgh 30, Pa. 

















for 






RESEARCH ana 
DEVELOPMENT 
ENGINEERS ane 
SCIENTISTS 


Nuclear Marine Propulsion 


A relatively new and far-reaching field and a major 
industrial leader — together they offer unparalleled 
opportunities for men well versed in fundamentals 
of design and development of nuclear power plants 
and associated equipment. 


The Knolls Atomic Power Laboratory is currently 
devoting its applied research facilities to the 
development of two distinct marine propulsion systems 
—one for the submarine, Triton, the world’s largest; 
and one for the Navy’s first nuclear-powered destroyer. 
Here you'll join nationally prominent engineers and 
scientists working out the new and challenging 
technical problems presented by these advanced projects. 


Immediate Openings at all levels in: 


Mechanical Metallurgy © Physical 
Metallurgy © Materials Application 
Welding © High Temperature Alloys 
Metallurgical Processes 


The Knolls Atomic Power Laboratory also offers 

a full-tuition refund, work-study plan leading to an 
M.S. at Rensselaer Polytechnic Institute, open to 
above-average graduates who have received a B.S. 
degree within the past three years. In addition to 
this plan, full-time employees may pursue advanced 
degrees by evening studies with full-tuition refund. 


A letter expressing your interest will receive 
immediate attention. Please address all replies to 
Mr. A. J. Scipione, Dept. 41-MG. 


~ Knolls Almie Power Laborilory 


OPERATED FOR A.E.C. BY 


GENERAL @® ELECTRIC 


SCHENECTADY. N.Y. 
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IMMEDIATE OPENING 


CRUCIBLE STEEL CO. OF 
AMERICA 


Central Research Laboratory 
Pittsburgh, Pennsylvania 


APPLIED RESEARCH PHYSICIST 


Requires advanced degree in phys- 
ics or mathematics to undertake 
high level research activity in sol- 
id state of ferrous alloy systems 
and nonmetallic magnetic ma- 
terials. 


Send resume in complete 
confidence 
Mr. E. J. Martin 


CRUCIBLE STEEL CO. OF AMERICA 
P.O. Box 88 
Pittsburgh 30, Pa. 











of metallurgy, age 40, married. Wide experi- 
ence in fabrication, heat treating and surface 
treating of metals, and as laboratory super- 
visor and plant metallurgist. Desires metal- 
lurgical administrative position with greater 
responsibilities in a progressive organization in 
the Cleveland area. Box 7-75. 


METALLURGICAL ENGINEER: B.S. de- 
gree, University of Pittsburgh, age 30, mar- 
ried, veteran. Seven years experience with 
major manufacturer of pipe and tubing in- 
cluding labor on blast furnace, blast furnace 


research; 3% years in pipe mill, including 
working in control, developments and failure 
analysis; 1% years as claim analyst in sales. 


Currently employed as turn supervisor of 
chemical and physical laboratories in tubing 
specialties mill. Wishes to relocate. Complete 
resume upon request. Box 7-80. 


HEAT TREATER: Married, family, veteran, 
age 36. Over 15 years experience with same 
company in heat treating of low, medium and 
high carbon steel. Annealing liquid salt bath, 
liquid carburizing, electric furnace and induc- 
tion heat treat experience, can straighten 
shafts. Presently employed but desires job 
with future. Box 7-85. 


METALLURGIST: M.S. degree, age 42, mar- 
ried, family. Five years in fundamental fer- 
rous research, eight years in aircraft engine 
research and development, Experienced in phys- 
ical metallurgy of alloy steels, heat resistant 
alloys, titanium, evaluation, failure analysis, 
alloy and processes development, application of 
materials and processes to production and ad- 
vanced experimental engines. Supervisory and 


administrative experience. Publications. East 
preferred. Box 7-90. 
METALS SALES OR SALES TRAINEE: 


Position desired by family man, age 28, B.S. 





METALLURGISTS 


Opportunities available in both plant 


production and research and develop- 
ment problems involved in stainless steel 


B. S. 


Excel- 


manufacturing in Eastern Section. 
degree in engineering required. 
lent opportunity for young man to estab- 
lish in large and progressive organiza- 
tion and to work with new grades of 


stainless steel. 


Box 7-95, Metals Review 








in business administration. Two years ex- 
perience as metallurgical technician in alu- 
minum foundry, two years as materials specifi- 
cation writer. Resides in Southern Connecticut, 
willing to relocate. Box 7-100. 

METALLURGICAL ENGINEER: Age 27, 
married, two children. Desires challenging 
position with growth potential, North or 
West. Excellent college record, some graduate 
work. Three years experience involving admin- 
istrative and technical procurement responsi- 
bilities, research work and technical writing as 
staff engineering officer in the United States 
Navy. Box 7-105. 


METALLURGICAL ENGINEER: Hungarian 
freedom fighter, now residing in Canada, 
age 27, single. Masters degree in metallurgi- 
cal engineering from technical university in 
Hungary, accepted by Association of Profes- 





DUCTILE CHROMIUM 


is possible! 

A new book called 

DUCTILE CHROMIUM is 

available . . . NOW!! 
Sponsored by U. S. Army Ord- 
nance and written by 45 tech- 
nical experts 


$7.50—RED CLOTH 
376 Pages—6 x 9 


27 CHAPTERS ON— 


1. General Review... 

2. Production of Chromium Metal... 

3. Ductile Chromium Metal... 

4. Effect of Gas on Chromium 
Metal... 

5. High-Chromium Alloys... 


AMERICAN SOCIETY FOR METALS 
7301 Euclid Ave. 
Cleveland 3, Ohio 








RD eh 
ey: 

Address _ 

City ________ Zone —State__ 


Check or Money Order 


Bill Me 
Chromium. 





eg ee _copies Dactile 








IMMEDIATE OPENING 


CRUCIBLE STEEL CO. OF 
AMERICA 


Central Research Laboratory 
Pittsburgh, Pennsylvania 

METALLURGIST 
To direct research activities on 
stainless steel. Should have a min- 
imum of ten’ years in physical 
metallurgy and comprehensive 
knowledge of fabrication, applica- 
tion, and testing of all varieties of 
stainless steel. 

Send resume in complete 

confidence 


Mr. E. J. Martin 
CRUCIBLE STEEL CO. OF AMERICA 


P. O. Box 88 
Pittsburgh 30, Pa. 
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SECTION HEAD 
PHYSICAL METALLURGY 


Expanding research organization 
needs experienced man to super- 
vise a variety of projects in physical 
metallurgy. Excellent opportunity 
to grow with the organization. Ex- 
ceptionally pleasant working con- 
ditions. 


Send resume to 


SOUTHERN RESEARCH INSTITUTE 
Birmingham 5, Alabama 











sional Engineers, Toronto. Three years ex- 
perience in openhearth steelmaking but will 
consider other fields. Speaks German and 


Italian, some English as well as Hungarian. 
Box 7-110. 
REGISTERED PROFESSIONAL ENGI- 


NEER: Experienced as supervising engineer in 
charge of manufacturing process equipment, 
aircraft and allied products. Director of lab- 
oratory and chief sales engineer in charge of 
applied research, old and new lines, metal 
forming presses, established nondestructive 
quality control. Chief product engineer, pneu- 
matic and hydraulic components. Prefers sales 
but will consider creative, engineering man- 
agement position. Box 7-115. 


MECHANICAL ENGINEER: Degrees and 
certificates in mechanical engineering, tool- 
making, electronics, machinery production. 
Owned tool shop in Europe, 1927 to 1949. 
Married, family, recently arrived from Europe. 
Over 60 international patents on tools, auto- 
mation devices, etc. Speaks German, Hun- 
garian, limited English being improved by 
accelerated 8-hr. day course at present. Over 
30 years broad experience in all phases me- 
chanical engineering. Desires consulting work, 
manufacturing trouble shooting, solving prob- 
lems in large factories, machine tool prob- 
lems. Box 7-125. 








Metallurgist 


Energetic, progressive 


STEEL TUBE 
MANUFACTURER 


Offers 


A Career With 
A Future 


in Production Metallurgy including 
Analysis of Mechanical, Metallurgi- 
cal and Corrosion Failures—Develop- 
ment Metallurgy — Specifications — 
Consumer Relations. 

Qualifications: B.S. Degree in Metal- 
lurgical Engineering or in Chemical 
Engineering. Age to 30 years. 
Salary commensurate 

with ability. 37% 

hours per week. Ex- 

cellent benefits. 

Fine opportunity for 
advancement. 














Send resume to: 
PERSONNEL 
DEPARTMENT 


CARPENTER 


STEEL COMPANY 


UNION, NEW JERSEY 
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Che 


cA Notable 





Coincidence 


ar Congress 


Exhibitors do not need to 





a... tor 
on met f the me 





thé&exhibitor should be placed 
on the back of the mount. 
Enthants living outside the 
U. S. & should send their 
micros Dy first-class letter 


mail endodged “Photo for 
Exhibition— Mey be i 


“Exhibits must be’ rvered 
before Oct. 15, 1957, el ting 
by prepaid express, regis- 
tered parcel 


will be 
of BO op\iene: 


4ne 
ennai. 


and steels. do 


eee 


C= their’ alloys. 
BOY: 4. Copper, nickel, zinc, 
lead and their alloys. 
4 Class 5. Uranium, plutonium, 
\ev thorium, zirconium and re- 
ef actor fuel and control ele- 
ments. 
Class 6. Metals and alloys not 


Entries Will Be Expected From 


All Over th des 
Dip Boe 


cucnermangtaue 


est ee 


owed,” 1)" ae during 


Class 8. Welds and other join- 
ing methods. 

Class 9. Surface coatings and 
surface phenomena. 

Class 10. Results by unconven- 
tional techniques (other 
than electron micro- 


graphs). 
Class 11. Slags, inclusions, re- 
fractories, cermets and ag- 


gregates. 
Class 12. Color prints in any 






otherwise classified. 
Class 7. Series showing tran- 


of the above classes. (No 
transparencies accepted.) 


AWARDS AND OTHER INFORMATION 


A committee of judges will be 4 by the Metal Con- 
Br ess management which will award a First Prize (a medal and 
lue ribbon) to the best in each classification. Heese Men- 
tions will also be awarded (with sperms 2 Jaret 
photo ogres which, in the opinion pe 
proach the winner in exce]]gpet® 
of an bea. ee certifiemt® and a n iney award of $100 
b exhibitor whose Wa godBEst i 
Bw, and his exhibit shall become the redeeety of the American 
Society for Metals for preservation and display in the Society's 
national headquarters in Cleveland. 
All photographs may be retained by the Society for one 
year and placed in a traveling exhibit to the various Chapters. 
They will be returned to the owners in May 1958 if so desired. 







Metallographic Exhibit 


Chicago, Illinois, November 2 to 8, 1957 
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HOLDEN SALT BATHS FROM STOCK 





LIQUID CARBURIZING BATHS AND CARBON REAGENTS—WATER SOLUBLE 


Light Case 50 

Light Case 200 
Hard Case 250 
Hard Case 400 
Hard Case 500 


Case Depths 


001 - .005 
001 - .010 
.001 - .025 
.001 - .040 
.001 - .075 


Operating 
Temperature 
Range 


1400 - 1650°F. 
1400 - 1650°F. 
1400 - 1650°F. 
1450 - 1750°F. 
1450 - 1750°F. 
1450 - 1750°F. 


Carbon A 
Carbon D 
Carbon E 





HOLDEN NEUTRAL SALT BATHS WITH ADDITIVES REQUIRE NO RECTIFICATION 


DO THE FOLLOWING THINGS: 


1. Increase electrode life. 


2. Increase ceramic pot life. 


NEUTRAL SALT BATHS with ADDITIVES 


Hardening 185-10 
Hardening 127-11 
Hardening 127-12 
Hard Brite AA-10 


High Speed Hardening Baths with Additives 


High Speed Preheat 13-17-10 
High Speed 17-24AA-10 
High Speed 17-22AA-10 
Hy-Speed Case 


3. Increase alloy pot life. 


1000 - 1500°F. 
1300 - 1650°F. 
1300 - 1650°F. 
1450 - 2000°F. 


1200 - 1700°F. 
1750 - 2350°F. 
1700 - 2300°F. 

950 - 1150°F. 





NO METHYL CHLORIDE OR CARBON STICK REQUIRED WITH HOLDEN BATHS 


TEMPERING BATHS: 
Tempering 2 
Tempering 310A, fused 
Tempering 350 Pink 


500 - 1100°F. 
325 - 1100°F. 
325 - 1100°F. 


NON-EXPLOSIVE Tempering Salt Bath 600 to 1200° F. Osquench 3300-10 
MARQUENCHING & AUSTEMPERING: 


Marquench 296 — 


Marquench Additive 356,—to clear up chlorides in austempering-martempering baths. 


RECTIFIERS: 


Rectifier A—for special descaling operations or added cleaning. 


QUENCHING OILS: 


Clear Quench Quench 500 


Martoil 


Martoil K 





[_] WE ARE INTERESTED IN YOUR LEASING PLAN FOR INDUSTRIAL FURNACES 
LEASING CONSERVES WORKING CAPITAL AND INCREASES PROFITS 
SEE INSIDE FRONT COVER FOR FREE LITERATURE 


THE A. F. HOLDEN COMPANY 


3 F.O.B. Points for Holden Metallurgical Products 


EXECUTIVE OFFICES AND PLANT 
* 14341 SCHAEFER HIGHWAY, 
DETROIT 27, MICHIGAN 


EASTERN PLANT 
¢ 460 GRAND AVENUE, 
NEW HAVEN 13, CONN. 


' WESTERN PLANT 
* 4700 EAST 48th STREET 
LOS ANGELES 58, CALIF. 











